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IMPROVEMENTS. 

So much is going on in the electrical 
‘ld, and so much news of real importance 
and value comes to the ELectricat RE- 
Ww, that it has been decided to specialize 

) some degree the news features published 
ach week. By a new typographical ar- 
rangement it is intended so to condense 
id divide this matter as to make it more 
readily accessible and, we believe, of even 
The at- 


tention of our readers is, therefore, called 


sreater utility to the profession. 


to the new typographical arrangement of 
this issue. This improvement will be con- 
tinued and will add both to the interest and 


the value of the ExzcrricaL REvIEw. 


CIVILIZATION AND THE ELECTRIC 
LIGHT. 


In the first year of the century that has 
just passed, Sir Humphrey Davy, experi- 
menting in the laboratory of the Royal 
Society, in London, attached the poles of 
the great battery which had just been com- 
pleted for that institution to two pieces 
of boxwood charcoal. Touching these to- 
gether for a moment and separating them 
he beheld for the first 


flame of the electric are. 


time the dazzling 

The experiment, 
which was one of the most striking and 
brilliant that had ever been made, was 
repeated for the benefit of scientific 
friends and the results duly published in 
the transactions of the scientific institu- 
This was 


the beginning of electric lighting. To 


tion in which they were made. 


what an extent this application of physical 
discovery to the uses of man should grow 
in a century could scarcely have been con- 
ceived by those who witnessed Sir Hum- 
phrey’s arch of electric fire. So familiar 
have we become with the modern miracle 
night that 


many of us have lost sight of the vital 


which transforms into day 
importance to civilization of this astonish- 
ing discovery, and of the really momen- 
tous part it plays to-day in the economy 
of living. 

With the general introduction of elec- 
tric lighting for city streets, there began 
to be noticed the first of the numerous 
benefits following in the train of this sys- 
tem. Most unexpectedly it was found that 
crime had decreased in districts that were 
electrically lighted, and a former chief 
of metropolitan police, of New York city, 
is credited with having made the state- 
ment that one arc light is as good as two 
policemen for the maintenance of public 
order. Crime does not flourish in the 
light, and like crime, which is disease of 
the body politic, ailments of the body 
have also decreased in a notable degree by 
the introduction of better lighting. 

The benefits that have come to the pub- 


lic health from electric lighting are three- 
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fold. In the first place, much of the eye- 
strain which attended the use of flickering 
and insufficient lights from lamps and gas 
burners has been relieved by the new il- 
luminant. In the second place, working and 
sleeping rooms and places of public assem- 
bly, where the air was once deadened and 
vitiated by the smoking lamp or noxious 
gas jet, have become sweet and clean since 
the introduction of lights which consume 
no oxygen and give off no vapors or heated 
In the third 
place, the better lighting of cities has 


products of combustion. 


reduced the accumulation of filth which 
brought disease and leads to greater civic 
pride and care in keeping highways and 
vacant places in proper sanitary condition. 

But it is not to the suppression of dis- 
eases or the lessening of crime that we 
must look to see the greatest advantage 
that has flowed from the general use of 
What it has done, with 
success unapproached hitherto, has been 


electric lighting. 


to lengthen the life of the race and increase 
its working capacity by making the days 
longer. It is an interesting speculation 
as to what is the greatest of inventions. 
There is no doubt that the artificial pro- 
duction of fire was the most important ad- 
vance in the arts that has ever been made 
by the human race. The dim flickering 
of the torches of our prehistoric ancestors, 
however, added little to their opportuni- 
ties either for useful work or for social 
communion. When the sun set, the day 
ended with them; 


longer measured by the rising and setting 


with us the day is no 
of a natural luminary, but its length is 
made to conform to the requisites of ad- 
vancing civilization. 

In these days of industrial activity the 
electric light is an absolute necessity in 
mills and factories as well as in counting 
rooms and offices. Great works of engi- 
neering, as well as operations of manu- 
facture, go on to-day without reference to 
Nature’s divisions of time. Night has 
been turned into day by the modern genius 
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of applied clectrigity, and into a day 
wherein work is done and results are ac- 
complished. 
tric light the world’s work goes on full 
time and employment has been given to 
thousands and industries made profitable 
hy this single beneficent agency. 

Indeed, when we attempt to measure 
the value of electric lighting to the civiliza- 
tion of the world, we find on every hand 
that it has influenced conditions, brought 
about changes and methods, founded new 
industries and made possible great under- 
takings, and in countless forms has added 
to the wealth, the productive capacity and 


the happiness of the human race. 





NIAGARA IN TWO ASPECTS. 

It would be interesting to have the 
opinions of the late Father Hennepin con- 
cerning Niagara Falls, if he could be re- 
suscitated and brought again to the mem- 
orable spot from which he, first of white 
With the 


coming of civilization to the lake country 


men, saw the mighty cataract. 


the cataract began its career as an eighth 
wonder of the world and was visited by in- 
creasing numbers of people annually until, 
at last, it became a sort of Mecca to which 
all good Americans and most of our for- 
20 


eign Visitors were sure to go sooner or 


later. It was and is a spectacle of the 
utmost grandeur and beauty, and is one 
of the most impressive natural manifesta- 
tions to be seen anywhere in the world. 
Sut within the last ten vears a new ele- 
ment of interest has associated itself with 
the falls. Half a century ago a little of 
the immense downrush of water was led 
aside for the purpose of turning a grist 
mill. To-day electricity has made possible 
the utilization of hundreds of thousands 
of horse-power from the cataract and the 
that 


would furnish a fair-sized river for this 


diversion of an amount of water 


purpose. And the work has just begun. 
Without detracting from the beauty and 
spectacular magnificence of the cataract 
there has been developed near it a poten- 
tial usefulness, in the shape of water- 
wheels and dynamos, of such enormous 
proportions as to command the attention 
of the thinking part of the world—laymen 


as well as engineers. For untold centuries 


the waters of the Great Lakes have roared 





Through the agency of elec- 
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over the precipice of Niagara unchecked 


and bringing no benefit to mankind except 


in the way of developing the esthetic 


To- 


day about half a million horse-power is 


sense by their extraordinary beauty. 


under development in works, either fin- 
ished, started or projected with a reason- 
able certainty of completion. 

Whatever may be the value of the falls 
as a spectacle the value of the kinetic en- 
ergy of their mighty waters is incontest- 
able and evident to all men. Niagara 
Falls (the city) was formerly a place of 
many hotels and curio shops, infested by 
predatory hackmen and guides, and bore 
all the marks of a show village. Its prin- 
cipal industry was the stranger within its 
gates. ‘To-day it is an energetic and grow- 
ing manufacturing community and the 
centre of production for many products 
of great value and commercial impor- 
tance. 

Through the agency of electricity the 
near-by cities of Buffalo, Lockport and 
Tonawanda have shared with Niagara the 
advantages of the power development 
there, but it is the city by the falls itself 
that has gained the most. There has been 
some facetious discussion as to whether 
in the growth of the two places Niagara 
will become a suburb of Buffalo or Buffalo 
a suburb of Niagara. It seems likely that 
the two places will swallow one another, 
somewhat after the fashion of the snakes 
in the fable, and that the result will be 
one of the most important manufacturing 
centres in the world. 

It has often been asked lately whether 
the people of the United States and Can- 
ada can afford to support Niagara Falls 
as a spectacle, or whether it is not 
better to utilize all of the water of the 
This 


is a question that will doubtless answer it- 


great cataract for power purposes. 


self in time. But to the engineer looking 
ahead and seeing the prospective wants 
of a great and increasing population and 
viewing the waste of Nature’s energy at 
Niagara there can be but one answer. 
For to-day, at least, we have both the 
cataract in its practically unimpaired 
beauty, and the power-house and facto- 
ries. Who knows but that our descendants, 
of no remote generation, may see only the 


power-houses ? 
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MACHINERY AND THE MAN. 
A recent address by Mr. Alexander . 
Outerbridge, Jr., upon the industria! sity. 
ation which has followed the introduction 
of labor-performing machinery, is of up- 
usual good sense. The author says: 

“T am satisfied that in all trades where 
automatic machinery has been extensively 
introduced for the purpose, it may he, of 
supplanting hand labor, the ultimate result 
has proved beneficial to the workers in rais- 
ing the general average of intelligence, and, 
furthermore, that it has largely increased 
the opportunities for labor.” 

The truth of this general proposition 
has been often proven, but is not. per- 
haps, so generally understood as is desira- 
ble. 


tion of the people, produced by lJabor--ay- 


The first great change in the condi- 


ing machinery, was the emancipation of 
men and women from the mere mechanical 
processes, the hewing of wood and the 
drawing of water, which occupied thei: to 
the exclusion of opportunity for cultiva- 
found 


out that in the manufacture of articles 


tion in any degree. It was soon 
upon which machines are employed that 
there was a considerable difference in the 
output of similar machines handled |) 


] 


different men. In order to improve 


= 


output the equitable system of payie! 


upon the basis of completed work—1|iat 


is, plecework—was adopted, and the re=u 


has been that the man tending a mac!) 


becomes in no way part of the mac’ 


unless he may be regarded as the brains 


=. 


of the composite organism consisting 


machine and man. In these days the ina- 


a 


chine operator must think and must thin 


well. For,no matter how complete the ¢) 


of operations in the machine may be, 11 


/ 


always subject to control and alwa) 
amenable to guidance on the part of | 
operator. 

In another direction the labor-sa\ 
machine has wrought a wonderful diffe 
ence for the benefit of the operative w! 
drives it. By cheapening manufactur 
products it has put them within the reac’ 
of operatives, and thus has stimulate: 
demand which constantly makes new em- 
ployment for other operatives. By shor'- 
ening the hours of labor, improving thi 
sanitary condition of workshops and intro- 
ducing the modern element of standard- 
ization into manufacture the machine has 


made work easier, hours of labor shorte™ 
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| -onditions of employment almost in- 


an 


finitely more satisfactory. In addition to 


; has increased the purchasing power 





this. 
of waves, While wages themselves, due to 
speater skill acquired in the operation 
{ ines, have risen concurrently. 
\o one who reads the newspapers to-day 
‘o look far for an illustration of the 
nity that is before the shop opera- 
live many directions of productive in- 
dustry. Men at the head of most of our 
r] lustries have risen from the ranks, 
vy) the men who start to rise from the 
rats. stand a much better chance of 
managing positions than those 
\ ttempt to get into them from a 
evel outside. At no time in the 
1! is history of industry has the op- 
r ity for young men entering the in- 
of the 


a | establishments world at 


the vottom been so great. The introduc- 
ti f machine tools, while bitterly op- 
p at first by working men, has been 
the vreatest blessing that they, as a class, 


have ever received. 





last the cable cars cn Broadway, in 

\ow York city, are doomed. Already one 
o! the branches of the Broadway line— 
| igton avenue—has been changed over 
to electricity and in another week we are 
promised that the entire system of Broad- 
wey and its branches will be electrically 
rated, thus removing the last cable line 
from New York city. Over fourteen years 
ifter a bitter contest, accompanied 

ili legal prosecutions and even criminal 
railroad was built in 


ons, a horse 


ndway. For a few years the yellow 
cars that obstructed that thoroughfare 

‘hauled by two-horse teams, and then 

cable was introduced. There were dire 
phecies in those days that this was go- 
<a step too far and that neither life nor 
would be in the main 
cry of New York city with the furious 


ie car tearing along at a high rate of 


perty secure 


vod. To-day the cable car is so antiquated 

looks so much a relic of the past that 
sew Yorkers will have only a sentimental 

ity for its retirement. 

It is hard to over-praise the superb work 
of the Metropolitan Street Railway Com- 
pany, which has accomplished — these 
changes with the minimum of delay and 
‘ime and without in any way interfering 


with the constant service of its cars. 
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THE CORPUSCULAR HYPOTHESIS. 

For nearly a century the atomic theory 
of Dalton has been held by practically all 
physicists and chemists to represent the 
actual method of construction of matter. 
It is only of late that any evidence has 
been adduced that this theory is not a full 
and complete explanation of observed 
facts, and that we must revise our con- 
ception of the elemental construction of 
matter in accordance with a new hypoth- 
esis. 

Professor J. J. Thomson has signalized 
the beginning of the Twentieth Century 
by a most brilliant piece of research and 
the publication of one of the most far- 
reaching hypotheses that has ever been 
presented to the scientific world. In the 
course of his researches evidence began to 
accumulate that bodies much smaller than 
the atoms required by Dalton’s theory 
must have an actual physical existence, 
and that with these infinitesimal bodies, 
which were named corpuscles, are associated 
relatively enormous charges of electricity. 
In another place in this issue will be found 
a concise statement of the new hypothesis 
and of the striking results which led up 
to its promulgation. 

Accepting for the moment the truth 
of Professor Thomson's speculation, it is 
easy to see how many observed phenomena 
are easily explained by it and how evidence 
has been accumulating for some time that 
the ultimate structure of matter is not so 
simple as was assumed by the physicists of 
former days. The evidence of the spectro- 
scope shows that such an elemental sub- 
stance as iron, for example, is capable of 
vibrating at the same time in more than 
a thousand different ways—a state of 
things hardly to be explained by consider- 
ing the atom of iron as a simple and homo- 
geneous structure. The curious arrange- 
ment of the various elements in groups 
discovered by Mendeljeff, the extraordi- 
nary phenomena of cathode rays and those 
investigated by Lenard, the strange radia- 
tions from uranium, and many other in- 
explicable and apparently contradictory 
facts in Nature find comparatively easy 
explanation upon the new hypothesis. At 
the same time, the assumption that an 


atom is a complex structure in which cor- 
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puscles are essential parts in no way de- 
tracts from the importance and truth of 
the many statements of physical law built 
up upon the older and now outgrown hy- 
pothesis of Dalton. 

The researches of Professor Thomson 
are a long step toward a more accurate 


statement of the interlinked riddles of the 


cosmos—the essential natures of matter, 
of gravitation and of electricity. Already 


the phenomenon of inertia has been ex- 
plained by the assumption of great elee- 
trical charges upon the molecules or parti- 
cles of matter. With this work the name 
of the late lamented Professor H. A. Row- 
land will always be connected. 

It is too early yet to speculate concern- 
ing the advances in pure physics that will 
probably follow the acceptance of this 
hypothesis as a working rule, but England 
is to be congratulated upon having pro- 
duced another pioneer of natural science 
worthy to take his place in the ranks with 


Newton and Faraday. 





THE PRIZE ARTICLE. 

The articles which were received in re- 
sponse to the offer by the ELecrricaL Re- 
view of a prize of one hundred dollars for 
the best paper concerning central station 
superintendents and their duties are now 
in the hands of the committee which will 
pass on them. Weexpect toannounce the de- 
cision within thirty days. Some delay has 
been caused by the late receipt of a number 
of the articles, as well as by the high 
standard of excellence among them, which 
of their relative merits 


makes decision 


more difficult. 





THE CONVENTION. 
Next week the National Electric Light 


Association meets at Niagara Falls for its 


annual convention. The occasion is a 
notable one and interest in the meeting 


No 


will have a profitable as well as a pleasant 


is widespread. doubt the members 
time and will enjoy the Pan-American 
Exposition, the great electrical spectacle 
of the falls and the convention itself al- 
most equally. The association is to be 
congratulated upon its past record and the 
opportunity it enjoys at present to work for 
the good of the important industry it rep- 


resents, 
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Science 
Brevities 


Silicon Preparation—M. B. Scheid has 
patented, in Germany and France, proc- 
esses for the production of silicon. The 
first German patent (108,817, of March 
1, 1899) claims the reduction of silica by 
carbide of silicon, according to the reac- 
tion: 

281C0+810?=38i+4+2C0. 
The. second German patent (112,800, of 
August 8, 1899) claims simply the reduc- 
tion of silica by mixing it with carbon, 
according to the equation: 


§$i10%24+2C=81+2 C0. 


This reaction takes place at the highest 
heat of a wind furnace, but more regular- 
ly in the electric furnace. 
may be used as flux without causing loss 


An acid silicate 


of silicon. These processes are contained 
in one French patent (291,681, of Decem- 
ber 28, 1899). The inventor operates the 
processes at Bockenheim, near Frankfort, 
and it will be used in Austria and other 
points in Germany. The silicon obtained 
is said to be between 98 and 99 per cent 
pure, and is finding application in the 
iron, steel, copper and brass industries. 

Magnetic Effect of Electric Charge— 
M. V. Crémieu has repeated his own ex- 
periments on the magnetic effect of a mov- 
ing electric charge, with a view to meeting 
the objections raised by Rowland, Him- 
stedt and Fitzgerald, says the Electrician. 
He acknowledges that the action of the 
armatures which are used to discover the 
magnetic effect looked for is difficult to 
determine. He therefore devised a new 
experiment in which no metallic layer was 
interposed between the needle and the 
turning disk. But, as before, the revolv- 
ing charged disk produced no magnetic 
effect whatever. It was easy, however, to 
obtain an effect showing the same reversi- 
bility as the magnetic effect looked for, 
and even agreeing with it in order of mag- 
nitude. This pseudo-magnetic effect of 
electric convection is due to sparks or 
brushes, and is, in any case, of electrostat- 
ic origin. It is always observed when the 
suspended system has not been very care- 
fully diselectrified. or when it is not pro- 
tected by a good conductor. A tube of 
paper covered with graphite, which con- 
stitutes a perfect electric screen for bodies 
at rest, ceases to be so when they are in 
motion. The conditions of experiment 
are generally so difficult that it is impossi- 
ble to take a satisfactory set of readings. 
The author considers himself, however, 
still justified in denying the existence of 
a magnetic effect of electric convection. 


ELECTRICAL REVIEW 


Solar Activity and Magnetic Variation— 
M. A. Angot claims to have discovered the 
precise value of the term due to the sun’s 
influence in the equation representing the 
course of magnetic declination, says an 
Electrician abstract. The term has been 
calculated from the records of Pare Saint 
Maur and of Greenwich, and the two re- 
sults show a remarkable agreement. The 
17 equations of condition which determine 
each group of unknowns present in general 
only slight residual errors, and the in- 
fluence of sun spots is very clear and pre- 
cise. A slight lack of correspondence may 
be attributed to the fact that the sun’s 
activity is not strictly measured by the 
number of sun spots visible. The diurnal 
term of the disturbing wave has a phase 
¢ which, when referred to the true time, 
may be taken as constant for the whole 
year. It is 211.2 degrees for Saint Maur, 
and 210.2 degrees for Greenwich. Its 
amplitude in terms of the longitude 1 of 
the sun is: 


Saint Maur.... 
Greenwich.... 


The semi-diurnal term is: 
Saint Maur....0.82’+-9.30 sin 17 + 0.20 cos 2/ 
Greenawich..... 1.83/+-0 35 sin / + 0 18 cos2l 


1.37/+-0.17’ sin U + 0.22’ cos 21 
.1 48’4-0 15’ sin] + 024’ ¢ 5 20 


The Batavia observations give formule of 
the same form, but with somewhat differ- 
ent coefficients. 

Electroplating of Aluminum—The gal- 
vanic plating of aluminum is well known 
to be attended by great difficulties. There 
is obtained, for instance, by gold plating 
with certain baths, very fine coatings, 
however, mostly come off quite 
easily. Cowper-Coles, in fact, used that 
phenomenon for the production of sheet 
gold (Jahrbuch der Elektrochemie, 3, 
243). A useful recipe for plating with 
copper is given by Margot in the same 
251). Also Oppermann’s 
process (ditto, 2, 201), for silvering, etc., 
is said to give good results. Satis- 
factory results have also been attained by 
Lawseigne and Le Blane (Journal de 
pharmacie et de chimie, 9, 77), mostly 
cyanide baths containing sodium 
phosphate. Well and Levy (Zeitschrift 
fiir Elektrochemie 5, 141) have recom- 
mended the addition of oxalic acid to the 
baths; Weil, Quintaine and Lepsch (ditto, 
5, 143), the addition of sugar. Nauhardt 
recommends (ditto, 5, 425) the addition 
of alkaline phosphate to silver cyanide 
baths. According to Mies (ditto, 7, 
252), the plating succeeds in ordinary 
baths after first dipping in a solution of 
sodium phosphate and magnesium sul- 
phate acidulated with sulphuric acid, and 
also containing free phosphoric acid. 
Ryan (English Patent 12,390, of 1899; 
German Patent 116,319) pickles the metal 


which, 


journal (3, 


with 
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first in alkaline and acid solutions, then 
in phosphoric acid of 50 degrees Baume, 
and finally amalgamates the surface he fore 
bringing it into the plating bath. In this 
process, the only novelty is the use of the 
phosphoric acid, to which Ryan ascribes 
the function of eliminating aliogether 
traces of iron and silicon from the sur- 
face and the layer of grease, forming 
meanwhile in their place a difficulty she. 
ble compound of phosphoric acid and 
alumina, says the Aluminum World. This 
view is certainly erroneous, since such a 
protecting layer would hinder the subse- 
quent amalgamating and plating. Ryan 
s correct, however, in his observation that 
the non- -removable content of iron in many 
xinds of aluminum (and also in the baths) 

is the cause of many failures in attempts 
at plating. As Pollah has observed in his 
xperiments, the iron and silicon in alumi- 
num are often not uniformly distributed, 
but are accumulated at different spots and 
produce there local reactions and circuits, 

which act very injuriously on the success 
of the plating operation. 

Conductivity of the Rare Earths— |’;o- 
fessor Nernst has recently published the 
results of a long series of experiments 
which he has made, with the aid of Mr. 
Reynolds, on the conductivity of mixtures 
of various oxides at high temperatures, 
says the London Electrical Engineer. In 
each case the mixture under examination 
was a small cube of about 1 em. placed in 
a tube of magnesia heated by means of a 
platinum wire through which the current 
of electricity was passed. By altering this 
current the experimenters were able to 
vary the temperature up to about 1,100 
degrees centigrade. The temperatures 
were measured by means of a thermoclec- 
tric couple. The ost salient results from 
the experiments made showed that all the 
pure substances had a very high resistance. 
For instance, magnesia, zirconia and the 
oxide of yttrium were practically in-u- 
lators even at 1,000 degrees centigrade. Al 
mixtures, however, were found to conduct 
considerably better than the pure sub- 
stances from which they were made. But 
there were one or two exceptions even to 


this general conclusion. It was also 
found that the oxides of somewhat similar 
elements mixed together did not conduct 
so well as those that were made by mixine 
oxides and elements farther apart in the 
scale. Those mixtures of the oxide ol 
thorium, of zirconium and of cerium are 
poor conductors, and it is the same with 
yttrium and erbium. The authors have 
prepared some diagrams giving the re- 

sults of their experiments, which diagrams 
show that if one mixes one of the bodies 
mentioned in the first group above with 
another of the second group, one gets al 
high temperature a fairly good conducting 
substance. 
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The Corpuscular Hypothesis. 

The lecture on cathode ray phenomena, 
recently delivered at the Royal Institution 
by Professor J. J. Thomson, served to 
bring before a more or less popular aud- 
ience the results of a series of remarkable 
researches which promise to inaugurate a 


new era in physics, says Engineering. The 
work carried out under Professor Thom- 
son'< direction at the Cavendish Labora- 
tory has gone far to undermine the belief 
in the immutability of the atom, which 


resulted from the chemical and physical 
researches of the first three-quarters of 
the last century. In fact, though by chem- 
ical imeans it still seems impossible to 
break up an atom, it would appear that 
these units prove less resisting to elec- 
trical forces, and that the cathode rays, 
toveiher with the pecuhar emanations 
from uranium, polonium and radium, con- 
sist of particles of matter having but one- 
one-thousandth the mass of the atom of 
vdrogen. It is, therefore, by no means 
improbable that the ordinary atoms of all 
elements are really little constellations 
of these smaller particles, which have 
heen named corpuscles. What these cor- 
puscles themselves are is still a moot point. 
Some physicists believe they are not matter 
in any ordinary acceptation of the term, 
hut are, so to speak, merely disembodied 
charges of electricity. So far as experi- 
ence has hitherto gone, electric charges are 
known only as united to matter, but Dr. 
Jolnstone Stoney and Dr. Larmor have 
both speculated on the properties of such 
charges if isolated, which by the former 
live been named electrons. Such a charge 
would possess inertia,even though attached 
to no matter; and, in fact, the increase 
in the inertia of a body due to electrifica- 
tion has been caleulated by both Professor 
Thomson and by Mr. Oliver Heaviside. 
‘The conception has, accordingly, been ad- 
vanced that all inertia is electrical, and 
that matter, as we know it, is built up of 
interlocked positive and negative elec- 
trons. If in any mass of matter it were 
possible to separate these electrons, the 
matter would disappear, and there would 
remain merely two enormous charges of 
lectricity. This theory as to electrons is, 
owever, at present very insufficiently sup- 
ported by evidence; and, so far as Pro- 
‘essor Thomson’s experiments have yet 
zone, they negative the idea that mass is 
purely electrical, though the matter can 
not at present be considered as definitely 
settled. 

Leaving aside this aspect of the problem 
for the moment, it will be of interest to 
consider the ingenious manner in which 
the nature of the cathode rays has been 
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established. The peculiar discharge from 
the negative electrode of a vacuum tube 
was investigated many years ago by Hit- 
torf and by Sir William Crookes, who ar- 
rived at the conclusion that they were 
streams of charged particles, and discov- 
ered many of their more important proper- 
ties. Later on, Lenard showed that the 
radiation could pass through many solid 
media, and established the fact that the 
same mass was needed to stop the flying 
particles, whatever its nature. Thus a 
thin layer of a dense metal might be re- 
placed by a proportionately greater thick- 
ness of a lighter one, or by a still greater 
thickness of a liquid or gas; the thickness 
needed being always inversely proportional 
to the density. 

For many years it had been known that 
in electrolysis the current was conveyed 
between the electrodes by a stream of ions, 
which, in many cases, were atoms. Fara- 
day had showed that all univalent atoms 
conveyed equal charges of electricity, 
whilst a divalent atom might convey two 
such charges, trivalent three, and tetra- 
valent ones four such charges. This unit 
charge is about 10-” coulombs, and being 
the smallest quantity of electricity of 
which we have any cognizance, has been 
called an atom of electricity, and corre- 
sponds to Dr. Johnstone Stoney’s electron. 
The amount of electricity carried in elec- 
trolysis by an ion being known, it became 
of interest to make a similar investigation 
in the case of the cathode rays, and this is 
what Professor Thomson has succeeded in 
doing. The amount of matter transported 
in this phenomenon is so small that it 
was impracticable to follow a direct meth- 
od of measuring the total electricity trans- 
ported and the quantity of matter con- 
veying it. The difficulty was, however, 
turned in an ingenious way. The parti- 
cles, being highly charged, are deflected 
if they are made to pass through an elec- 
trostatic field. At the outset there was a 
difficulty in demonstrating this, since the 
radiation has the property of rendering 
conductive any gas through which it 
passes. By operating in sufficiently rare 
media, however, this difficulty was sur- 
mounted. Secondly, a moving charge be- 
ing equivalent to an electric current, the 
particles are also deflected wien they are 
passed through a magnetic field. The ex- 
periment was arranged so that the two 
deflecting forces exactly balanced each 
other, leaving the path of ray undisturbed. 
In these conditions it can be shown that 
the velocity of the particles is 

_ F 
v= HW’ 
where F is the strength of the electrostatic 
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and H the strength of the magnetic field. 
The velocity thus determined proved re- 
markably high, being in cases as much as 
one-twentieth that of light. 

Having determined this velocity, it was 
possible to determine the ratio of the mass 
of the particle to the charge carried by ob- 
serving the deflection of the rays when pass- 
ing througha magnetic field, since Professor 
Stokes had shown that in these circum- 
stances the curvature of the path would be 
given by the equation 

mv 

eH 
when m is the mass of the particle and e 
the charge carried. On making the ex- 
periment, it was found that if the flying 
particles were atoms, they carried 1,000 
times as large a charge as in ordinary elec- 
trolysis. The question then arose, Were 
the particles atoms? Or was not the 
charge the same as in electrolysis, whilst 
the particle was only one-one-thousandth 
times the mass of the atom? The question 
was not an easy one to answer, but by a 
stroke of genius, Professor Thomson suc- 
ceeded in counting the number of particles 
needed to carry a given charge, and dis- 
covered that the individual charge was the 
same as in electrolysis, and hence that the 
particles carrying them were only one- 
one-thousandth the size of the hydrogen 
atom. 

The key to the solution of the question 
was found in an observation made many 
years ago by Mr. Aitken to the effect that 
no condensation took place in super-satu- 
rated air unless dust were present. In 
fact, theory shows that it is impossible for 
a rain drop to exist below a certain diam- 
eter. Hence, unless there is some nucleus 
on which it can condense, it can not com- 
mence to come into existence. Mr. Wilson 
next proved at the Cavendish Laboratory 
that dust could be replaced by the cathode 
particles, and in this fact Professor Thom- 
son perceived his way to estimating the 
number of these conveying a known 
charge. The rays were passed through 
saturated air, which was then suddenly 
cooled by expansion, thus rendering it 
super-saturated. The amount of super- 
saturation could be calculated, and hence 
the weight of moisture which could be 
condensed. The cloud formed consisted of 
minute droplets, and from the rate of fall 
of these, the diameter of each drop and 
its consequent mass could be determined. 
Dividing the total weight of the cloud by 
that of the individual droplet, the number 
of drops was obtained, and hence ulti- 
mately the number of corpuscles which 
acted as nuclei of condensation. As al- 
ready stated, the final result was, that 


= radius of curvature, 
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though the charge conveyed was the same 
as in electrolysis, the particle conveying 
the charge was only one-one-thousandth 
the weight of a hydrogen atom. 

It appears, moreover, that these corpus- 
cles are emitted not only from electrified 
bodies, but also from certain metals when 
exposed to violet light, and from all metals 
when sufficiently heated. Other metals, 
again, such as radium, emit them spon- 
taneously, and Professor Curie has now 
obtained specimens of this metal giving 
a discharge capable of penetrating four 
millimetres of glass. The velocity of the 
corpuscles is, however, much less in these 
forms of radiation than it is in the case 
of the cathode rays. The corpuscles are 
always negatively electrified. So far, posi- 
tively electrified particles appear to be 
never sensibly smaller than the atom. 

The final outcome of these researches 
lies in the womb of the future, but as the 
atomic hypothesis has ultimately led to 
the many amenities of life dependent on 
industrial chemistry, we have no doubt 
that this corpuscular hypothesis will in its 
turn contribute to the well-being of hu- 
manity. In fact, these cathode rays, on 
impinging on a dense metal, give rise to 
the X-rays, which have already proved of 
such service in surgery. Mr. Campbell 
Swinton has further shown that by turn- 
ing the discharge on to a suitable target, a 
capital light is produced at a very small 


expenditure of energy, and has suggested 
the possibility that this fact may ultimate- 


ly prove of industrial importance. These 
charged corpuscles appear also to be re- 
sponsible for the Zeeman effect. When 
the spectral line of a body heated in a very 
strong magnetic field is examined by suffi- 
ciently powerful apparatus it 
broadened, and ultimately doubled, tripled 
or quadrupled. Faraday suspected that 
something of this character should obtain 
and sought for it, but the apparatus avail- 
able was not then sufficiently powerful. 
It is possible to calculate from the meas- 


appears 


ured widening of the line and its known 
normal periodicity the ratio of the elec- 
tric charge to the matter carrying it, and 
this is again found to be 1,000 times as 
great as in electrolysis. 

The puzzle of the universe will, no 
doubt, only be moved back one step fur- 
ther by Professor Thomson's discoveries, 
and we shall doubtless be as far as ever 
from the dream of the materialists of the 
middle portion of the past century, who 
looked to an explanation of the cosmos 
on purely mechanical lines. 

oe 

The first electrochemical products were 
the metals sodium and potassium, jsolated 
by Sir Humphrey Davy in 1807, 
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Magnetic Testing of Oxidized Iron. 


The sheet iron used in the construction 
of dynamos and transformers is generally 
coated with a layer of oxides, the com- 
pound Fe, O,, or a mixture of the oxides 
Fe O and Fe, O, in varying proportions. 
This oxide skin, which the iron received 
in the mills, partly peels off,and may, more 
or less perfectly, be removed by pickling. 
Transformer and dynamo iron sheets are 
not pickled, as a rule, because the process 
causes expense, and because the oxide skin 
is considered useful to a certain extent as 
an insulator. Such irons are annealed 
with their oxide layer still on. During 
the annealing a further oxidation ensues 
which is afterwards conspicuous by the 
blue color of the margin of the sheets, 
marking the boundary to which the air 
penetrated between the plates. There is 
also a reaction between the protoxide and 
the pure iron underneath it, resulting in 
a further eating of the oxide into the 
plate. In submitting the iron to mag- 
netic tests, this layer of oxide is generally 
disregarded as too thin and insignificant, 
and the whole plate treated as if it con- 
sisted entirely of pure iron. It has, how- 
ever, more than once been pointed out 
that this assumption leads to erroneous 
results. But as it seemed to be very diffi- 
cult to obtain any estimate of the thick- 
ness of that oxide skin, no definite allow- 
ance could be made. The problem is suc- 
cessfully dealt with by Herr Hans Kamps 
in the Elektrotechnische Zeitschrift. Ap- 
plying a differential method, based upon 
the different magnetic permeabilities of 
iron and its oxides, he has found it pos- 
sible to determine the thickness of the 
oxide layer to within 0.01 millimetre, with 
the aid of an ordinary Koepsel’ mag- 
netization apparatus. He observed thick- 
neeses of from 0.05 to 0.097 milli- 
metre, representing in several cases more 
than 10 per cent, and even 13 per cent, 
of the total thickness. The values are, 
no doubt, high, and naturally so, since 
specimens were selected, for which a cer- 
tain oxidation could be presumed. But 
the oxide layers are sufficiently important 
to affect the figures which we derive from 
magneto-static and watt measurements, 
as Kamps demonstrates somewhat at 
length. We not reproduce his 
mathematics, but refer to some of his gen- 
eral remarks. It results that ordinary— 
that is, oxidized sheet—iron fares too well 
in determinations of hysteresis losses in 
comparison with pure iron, and our not 
hearing this feature in mind leads us to 
assume a greater want of homogeneity in 
different parts of a plate than need really 
exist. Thus test specimens from the blue 


will 
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oxidized margins apparently represent an 
iron magnetically inferior to a piece cut 
from the centre of the sheet. The hys- 
teresis tests point to the opposite conclu- 
sions. ‘There may, of course, be want of 
homogeneity ; but there is more oxidation 
near the edge, and, therefore, com- 
paratively less iron. The superior fig- 
ures for the marginal test-pieces have, 
by Rohr, been ascribed to a more thorough 
annealing. Kamps does not see why ap- 
preciable temperature differences should 
arise in the box furnaces, and has heen 
unable to detect any by measurement, :ind 
thinks, moreover, that the marginal oxida- 
tion could be avoided. He warns us, on the 
other hand, against the presumption of any 
equality of materials, when magneto-static 
experiments, conducted with small test 
specimens, and watt measurements w th 
larger pieces, yield practically the saine 
values. It must be feared that the agree- 
ment is accidental ; for even the most care- 
ful annealing can not insure homogencity. 
The insulation of sheets for transformers, 
etc., is another feature. The layer of 
oxide insulates, and Kamps confirms ex- 
periments by Wien, according to which 
the special paper insulation may be dis- 
pensed with. The sheets were only held 
together, however; under pressure thie 
oxides may possibly become conductors, 
and permit the circulation of Foucault 
currents. Some such view is evidently 
favored by manufacturers who adhere to 
the use of paper insulation. But if the 
paper is unavoidable, then it may also he 
argued that the oxide layer should be re- 
moved, since it lowers the magneti: 
quality of the iron. The additional cost 
might amount to 15 per cent; the expense 
would repay itself in the course of a year 
by an increase in the efficiency. It is true 
that the thinnest sheets, 0.375 millimetr 
in thickness, are most generally used in 
dynamo construction, and that the Fou 
cault currents rapidly diminish with de- 
creasing thickness of the iron. But the 
thinner the plates, the more the layer 
of oxide counts with regard to the useful 
section of real iron. There will be a 
minimum of losses in iron for a certain 
thickness ; owing to the oxide layer, it wi!! 
be advisable to make the plates a little 
thicker than theoretical considerations 
would suggest —Engineering. 
=- 
Electricity on Lexington Avenue, 
New York. 

On Saturday evening, May 4, the Lex- 
ington avenue, New York, cable line was 
changed to an electric system, the first car 
starting from the power-house at Ninety- 
ninth street, at 8.30 p, M., for its trial trip. 

















The Hartford Electric Light Company’s 


System. 





A Modern and Complete Generating and Distributing System Combining Numerous 


HE CIVY OF 
the 


HARTFORD, Ct., 
right or western 
Connecticut River, 
the juncture 
the Farming- 
ton River, from the West 
through a hilly country. The entire city 
ix lighted by the Hartford Electric Light 
(cmpany, the greater part of the power 
for the purpose being derived from two 
fa‘. on the Farmington River, although 
a -tcam auxiliary of considerable size is 
also installed. 


lies on 
bank of 
miles 


the 
ibout six below 
with that stream of 


which flows 





INTERIOR OF THE TARIFFVILLE STATION OF THE ITARTFORD ELECTRIC LIGHT 


The system may best be understood by 
‘erence to the accompanying map, show- 

“ the situation of the power plants with 
ierence to the city. In general, the sys- 
i Consists of two separate hydraulic sta- 
ons at which electric current is generated 
high pressure and transmitted to a 
cniral receiving station in the city proper. 
\t this station is also placed the steam 
auxiliary. Operated in connection with it 
's a substation in which the current gen- 
crated both by the steam plant and the 
water-power plants is converted and trans- 
‘ormed for distribution and where a bal- 
ancing storage battery is installed, while 
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smaller substations in other portions of 
the city take care of the constant-current 
(alternating) are lighting system. 

The two water-power plants are located, 
respectively, at Tariffville and Rainbow, 
each about 11 miles from the main re- 
ceiving and steam station which is sit- 
uated in Pearl street, near the centre of 
the city of Hartford. The power plant 
at Rainbow is installed in a brick build- 
ing of two stories, situated near one end 
of the dam across the river, and contain- 
ing the turbine water-wheels in its lower 


part and the dynamos and _ transform- 
ing apparatus in its upper portion. The 
available fall at this point is about 23 feet. 
Turbines of the horizontal shaft pattern 
are installed in this house, and these are 
belted to two 600-kilowatt, 60-cycle, two- 
phase, 500-volt Westinghouse generators. 
Current from these taken 
through a controlling switchboard to a 
bank of four step-up transformers, which 
are connected according to the system de- 
vised by Mr. C. F. Scott, and simulta- 
neously increase the voltage to 10,000 volts 
and transform the current to three-phase. 
The switchboard is divided into three pan- 


machines is 


els, one on each side taking care of one of 
the generators, while the middle one con- 
tains the meters for the exciter current, 
integrating wattmeters for each phase of 
the main current output, and the handles 
for the exciter field rheostats. The trans- 
formers, each of 300-kilowatt capacity, are 
of the oil-cooled type, the oil in them being 
kept cool by forced circulation through a 
coil of pipe laid in the river near-by. Upon 
the whole of the oil in the system, includ- 
ing the transformer case and the sub- 
merged coil of pipe, a small pressure is 
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constantly maintained, so that any leak 
in the river pipe would cause oil to flow 
outward and not endanger the apparatus 
by water entering the system. This 
method of cooling has been found exceed- 
ingly efficient and satisfactory. 

The Rainbow station was built several 
years ago and when its capacity was 
reached it was found necessary to build 
another generating station at Tariffville, 
a short distance further up the Farming- 
ton River. This station also consists of 
a brick building standing at one end of a 
fine concrete dam, both being excellently 
shown in one of the accompanying illus- 
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trations. At this point 32 feet of fall heavy glass double-petticoat insulators. that if the oil was omitted the insulator 
are available. Steel tubes nine feet six These insulators were originally of the was practically as good, and for several 
inches in diameter lead the water from oil type, a saucer being installed under years past the line has been running using 
the forebay to two turbines, each of 1,150 each for the necessary oil, but it was found simply the glass insulators and giving en- 
| tire satisfaction. The line consists of COp- 

. imosenliffe-- <P -7" per wires of about 105,000 circular mils, 
fr, ats Locks ( ane | m and the two wires of each leg of the three. 
i a F ne i) Pers: phase system are cross-connected at in- 
tervals, making the line in effect a single 


aa _M line. Upon the same poles is run a tele- 
y) f\ asses | phone line connecting the power station 
y " with the central station in Hartford, this 
line being of course transposed every three 

or four poles. Notwithstanding the heavy 

alternating currents near it conversation 

is easy and satisfactory over this circuit. 

The transmission line from the No. 2, or 

Tariffville, station consists of three 

aluminum conductors each of seven 

strands and of size such that their con- 

ductivity is equivalent to that of No. 0000 

copper conductors. This line, like the 

others, is installed on wooden poles with 

Imperial porcelain insulators. The joint- 

ing of the aluminum cable is accomplished 

by the use of a brass sleeve tapering from 

a central cavity in each direction. The 

ends of the individual wires of each cable 

are tinned by the use of a flux composed 

of hydrofluoric acid and a solder contain- 

ing phosphorus and tin, and are then in- 

serted into the sleeve which is filled with 

solder through holes in its side. The 

joints have proven very strong and no 

trouble has been had with them of any 

kind. The company is well pleased with 
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horse-power. These wheels are direct- 
coupled to two Westinghouse 750-kilowatt, 
60-cycle, 500-volt machines, the arrange- 
ment of the station with regard to trans- 
formers and step-up voltages being iden- 
tical with that described above. In the 
Tariffville station, however, the exciters 
are independently driven by small water- 
wheels giving considerably greater flexi- 
bility to the plant. At both of the sta- 
tions an elaborate equipment of high-ten- 
sion lightning arresters of the Wurts pat- 
tern are installed, and in addition the 
spark-gap and resistance-tube lightning 
arresters, manufactured by the Stanley 
Electric Manufacturing Company, are also 
used as a further precaution against dam- 
age. At the Tariffville, or No. 2, station, 
it is likely that the same system of cooling 
the transformer oil by forcing it through 
a coil of pipe in the river will be used. 
The transmission lines from the two sta- 
tions are independent; that from station 
No. 1 (Rainbow) consists of six wires, the 


arrangement of which is shown in the ac- EXTERIOR OF THE TARIFFVILLE PowErR-House (STATION No. 2), OF THE HARTFORD 
companying sketch of a pole top, run on Evectric Licht Company. 
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SNE FROM No. 1 (RAINBOW) STATION. 


iow long enough to test its capacity 
resisting various kinds of weather and 
it the outskirts of the city both trans- 
sion lines are taken underground for 
it one mile to the Pearl street station. 
: line from No. 1 station was one of the 

high-tension alternating circuits to 
placed underground, and is carried on 
ce single-conductor, rubber-covered and 
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TRANSFORMER Room AT THE PEARL STREET STATION OF THE HARTFORD ELECTRIC LIGHT 
CoMPANY. 


lead-sheathed cables, the three conductors 
being placed in one duct. The line from 
the Tariffville station comes in on a three- 
conductor, paper-insulated and __lead- 


sheathed cable, made by the National Con- 
duit and Cable Company. At the point 
of juncture of both these underground 
lines with the overhead transmission line 


another set of lightning arresters, similar 
The 


to those described above, is installed. 
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transformer room of the Pearl street sta- 
tion, to which these lines are brought, is 
a fireproof structure having brick walls, 
a concrete floor and a steel roof. The 
sheathing of the entering cable-ends is 
soldered to trumpet-shaped flaring metal- 
lic end-pieces which are filled with insu- 
lating compound, the object of this con- 
struction being to remove the grounded 
sheath from the vicinity of the bared end 
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Steam TorRBINE DireEcT-CouPLED To 1,500-K1Lowatr ALTERNATOR IN HartrorD E.ectric Light Company’s STATION. 
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SWITCHBOARD IN THE PEARL STREET STATION OF THE HARTFORD ELEctrRIC LIGHT 
CoMPANY. 


of the conductor. It was found that un- 
less this precaution was taken ozone gen- 
erated by the leakage currents through 
the air at this point injuriously affected 
the insulation of the cables. In each cir- 
cuit is placed a high-tension circuit- 
breaker, consisting of the usual long cop- 
per wire fuse mounted in a wooden tube, 
the whole being handled by a wooden 
stick. 

In the transformer room are installed 
four 375-kilowatt and four 300-kilowatt 
transformers for stepping down the re- 
ceived current from 10,000 volts to 2,400 
volts, at which pressure some of the cur- 
rent is sent out to the State street station, 
about one-quarter of a mile away, while 
some of it is distributed to the outlying 
parts of Hartford for lighting and power 
purposes. There is also in the room a 
battery of four 200-kilowatt transform- 
ers reducing the voltage properly for 
operating rotary converters giving 220 
volts direct current, for feeding the three- 
wire underground lighting and power net- 
work which the company maintains 
through the central and closely built 
portions of the city. The two stations— 
Pearl street, which is the principal sta- 
tion and contains the steam auxiliary, and 
State street, which is a converting sta- 
tion containing a large storage battery— 
are worked together, the two being united 
by a considerable system of cables. In the 
Pearl street station are installed two 400- 
kilowatt rotary converters of Westing- 


house make for feeding the three-wire 
system. There are, in addition, in this 
station a 600-kilowatt and a 400-kilowatt 
generator, each giving 60-cycle, two-phase 
current at 2,400 volts, belted, respectively, 
to a 1,200-horse-power and a 600-horse- 
power, cross-compound, Cooper-Corliss en- 
gine. There has just been installed an ad- 
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bine sets ever installed anywhere, and the 
first one of considerable magnitude to be 
put in service in the United States. The 
results obtained from its operation will be 
of much interest to electric light people 
when they are made public. 

Steam for these engines is generated 
in a battery of three 550-horse-power Ault- 
man & Taylor boilers separated by a 
double fire-wall from the engine room. 
In the space between the two walls is in- 
stalled the pumps, both for the condensers, 
of the Worthington jet pattern, for boiler 
feeding, fire and other purposes. The 
boilers are fired by Roney mechanical 
stokers, the fuel used being bituminous 
slack. Condensing water is cooled by 
means of a group of Worthington cooling 
towers erected in the yard alongside the 
boiler room. ‘These towers consist of cir- 
cular steel stacks, at the bottom of each of 
which is a powerful fan driven by an elec- 
tric motor, the interior of the stack being 
filled with hollow, porous, unglazed tiles, 
over which the hot water from the con- 
densers is allowed to trickle. It is well 
cooled by the time it reaches the bottom, 
and the loss from evaporation is said to 
be remarkably small. An artesian well 
on the premises of the company supplies 
the necessary feed water, although the city 
water supply system is also connected. 

Returning, now, to the main dynamo 
room of this station, the larger of the two 
generators driven by the large engine is 
generally used with regularity during the 








Two Rorartgs, PART OF SWITCHBOARD AND ROTARY CONTROLLERS IN THE STATE STREET 
STATION AT HARTFORD. 


dition to this steam plant of a 2,500-horse- 
power steam turbine, built by the Westing- 
house Machine Company upon the Parsons 
designs and direct-coupled to a revolving 
field generator of 1,500-kilowatt capacity. 
The speed of this unit is 1,200 revolutions 
per minute, and the company confidently 
expects to realize large economies from its 
use. This unit is particularly interest- 
ing as being one of the largest steam tur- 


peak of the load or on days of exception- 
ally heavy load. The 400-kilowatt gen- 
erator is really a rotary converter belted 
to the engine and used as a double cur- 
rent generator for whatever purpose may 
be desired—either for feeding direct cur- 
rent into the three-wire system or work- 
ing back through its transformers for aid- 
ing the general alternating-current output. 
A traveling crane, of 25 tons capacity, 
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BEHIND THE SWITCHBOARD AT THE STATE STREET STATION, HARTFORD, SHowiNG DrIREctT- 
CURRENT FEEDERS AND TRANSFORMERS FOR ROTARIES (2,400-157 VOLTs). 


manufactured by Pawling & Harnisch- 
feger, of Milwaukee, Wis., runs the entire 
length of the dynamo room. A good idea 
of the arrangement of this room and the 
apparatus in it may be had from the ac- 
companying photographs, though it should 
be stated that at the moment the station 
is undergoing a thorough overhauling and 
the tile floor, which is to be laid in this 
room, is not in place. During the last 
vear the Pearl street station has been en- 
tirely rebuilt and made fireproof. The 
dynamo room will be one of the hand- 


dirt, etc., upon them. The general dis- 
tribution for the suburbs and outlying dis- 
tricts of Hartford from this station is 
2,400 volts two-phase. Incandescent light- 
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of the transmission system from the 
switchboards at the outlying generating 
stations to that of the distributing station 
at Pearl street is generally better than 85 
per cent. 

In the city the distribution for incan- 
descent lighting is underground, the lights 
being burned from a direct-current three- 
wire system having 110 volts on each side. 
Private are lighting is also, for the most 
part, accomplished by enclosed lamps 
burning from this circuit. About 818 are 
lamps and 70,000 incandescent lamps are 
fed from this network. 

The station at State street is the gen- 
eral feeding and balancing station for this 
part of the system. Here are installed 
two 250-kilowatt and one 300-kilowatt 
rotary converters, operated by current fed 
at 2,400 volts, two-phase, from the Pearl 
street station and appropriately reduced 
by the battery of transformers shown in 
the illustration. In the same group of 
buildings with these at this station is in- 
stalled a storage battery of the chloride 
type, containing 170 cells and rated at 
17,000 ampere-hours capacity. The il- 
lustration gives an excellent view of the 
battery room and shows the heavy over- 
head conductors leading from the end 
cells to the switchboard. This battery is 
“floated” across the three-wire system and 
serves to take the load at the peak and also 
in general as a regulating and steadying 
adjunct to the distribution system. The 
room in which it is installed has a concrete 
floor and is well ventilated by means of 
motor-driven electric fans and a ventilator 
in the roof. This station was one of the 
company’s original steam-driven stations, 
though at present all of the steam appa- 
ratus has been taken out of it with the ex- 
ception of two boilers, which’ it has been 
found necessary to leave in order to supply 
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DIAGRAM OF SWITCHBOARD aT STATE STREET STATION, HARTFORD, SHOWING END-CELL SwITCHES IN CENTRE. 


somest in the country when its interior is 
finished. Its walls are of white brick 
with a wainscot about five feet high of 
buff-colored glazed tiles, while the floor will 
be covered with cream white tiles selected 
after numerous experiments with many 
varieties to determine the effect of oil, 





ing is fed from each side of this circuit, 
while the two are brought together when- 
ever it is necessary to installa motor. No 
special provision for balancing the two 
sides of the system has been made and 
none has been found to be necessary. It 
may be stated here that the power factor 


steam heat in the vicinity. Some of the 
original contracts made for lighting from 
this plant included a clause covering the 
supply of steam also. 

The switchboard for this station is ex- 
ceedingly simple in character and is well 
shown in the illustrations. The end cell 
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switches are arranged in two vertical col- 
umns, the sliding contacts upon them be- 
ing operated by a screw gear worked by 
hand-wheels at the bottom. 

The public arc lighting of Hartford is 
entirely upon the constant alternating- 
current system worked by constant-current 
transformers, of which two are installed 
in the State street station and six others 
in two substations in other parts of the 
The circuits from the latter are 
turned on by the company’s inspectors in 
the evening. The next inspection of these 
substations is at midnight, and in order to 
make sure that the inspection has been 
made on time an exceedingly ingenious 
device is used. When the inspector comes 
to look over the substation he short-cir- 
cuits for a moment the recording am- 
meter installed in each circuit, thus caus- 
ing it to draw a line upon its record indi- 
cating the time of inspection. 

In all there are 777 street lamps oper- 
ated on these circuits, and, in addition, a 
number of private lights burning outside 
of stores, etc. Both the public and the 
electric light company have had great sat- 
isfaction from this installation, which was 
made in its entirety by the General Elec- 
tric Company. It has been found that 
the percentage of “lights out” on the street 
lighting was halved the first year of the 
installation of the system, and last year 
was further reduced to one-fourth of its 
amount during the older days when open 
are lamps of the direct-current variety 
were used. Only two trimmers are neces- 
sary to take care of the entire street light- 
ing installation. These go out in wagons 
carrying carbons and clean inner globes 


city. 
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for the lamps and bring back to the sta- 
tion, for cleaning, the globes which have 
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TyPicAL WINTER LOAD CURVE OF THE HaRtT- 
FORD ELEcTRIC LIGHT COMPANY, 





REFRIGERATING MACHINE IN THE HARTFORD ELEctTRIC Light CoMPANY’s SHOW-Rooms 
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been in service. The lamps burn about 
100 hours with one set of carbons, thus 
making trimming necessary only once ip 
seven days, even in the season of longest 
nights. The current supplied for the 
street lighting is at 6.25 amperes, the 
transformers being of 100 lights capacity 
each, wired on the Brush system so ‘hat 
each takes care of two circuits of 50 lamps 
each. The fall of potential across ¢::h 
lamp is about 75 volts. 

The Hartford Electric Light Comp.ny 
has used great intelligence in its effi 
to enlarge the use of electricity in 
field. In connection with the Pearl str 
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TyPIcAL SUMMER LOAD CURVE oF THE HAnkt- 
FORD ELEctric LiaHtT COMPANY. 


station it is now arranging to open ai: 
automobile charging station, sufficient 
space having been set aside for that pu 
pose and an elevator for handling electric 
vehicles having been installed. It main 
tains also at this station a department fo: 
the storage of electrical supplies, and her 
also is its meter department, where tesi- 
ing and calibration are done. The compa? 
has succeeded, by enterprising method- 
in developing a motor load of about 3,00\ 
horse-power upon its circuits, the motor- 
being divided about equally between tl 
direct-current and alternating types, an“ 
operating in general across the outside o! 
the three-wire system for the direct-cur- 
rent motors and on the two-phase syste!) 
of the alternating. It will be noticed 
from the load curves reproduced herewitii 
that the system is well loaded all day on 
account of the considerable amount of cur- 
rent supplied for motor purposes. 

A most interesting feature which has 
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just been introduced consists of domestic 
refrigerating machines electrically oper- 
ated, which are now being used to a con- 
siderable degree in Hartford. These ma- 
chines, which are of the ammonia com- 
jon type, are operated by motors of 
orious capacities, depending upon the 
of compressors used, and are sold 
‘cht to consumers. The company is 
»repared to install machines varying in 
cs acity from 50 pounds to 4,000 pounds 
frigeration in 24 hours. It has al- 
sold several of these machines and 
Spates an excellent power business 

» this source. One of the illustrations 

: one of the 200-pound machines set 
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Electric Lighting on German Naval 
Vessels. 

A recent article in the EHlectrotech- 
nische Zeitschrift states that in the Impe- 
rial German Navy the method of wiring 
that has been most generally adopted is 
the separate lead and return wire system, 
concentric cables being used where the 
wires pass near the ship’s compasses. Con- 
tinuing, the article says: 

“Attempts to employ the ship’s struc- 
ture as a return have not attained success- 
ful results, and, so far as large vessels are 
concerned, this practice has been entirely 
superseded. In the case of new tor- 
pedo-boats, however, where economy in 
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jury to them. It is proposed to dispense 
with the steel armor in the future, even 
for the lighting and power cables, retain- 
ing only the lead protection. 

“The practice of soldering branch con- 
nections has also been discarded in favor 
of branch fuse-boxes, in which the con- 
nections are made with terminal bars. 
These boxes are made for two, three, four, 
six and eight lamps, being, of course, 
water-tight. Their introduction seems to 
have been a complete success, facilitating, 
as they do, systematic supervision of the 
ship’s wiring. 

“Although slate is at present generally 
used for switchboard bases in the service, 
it is interesting to learn that iron is pro- 








VIEW IN THE STORAGE BATTERY Room OF THE HARTFORD ELECTRIC LIGHT CoMPANY, SHOWING END-CELL TERMINALS IN BACKGROUND. 


\p in the show rooms, which the company 

aintains for this purpose, operated by a 
ne-quarter horse-power motor. 

It is pleasant to be able to record that 
he Hartford Electric Light Company has 
een exceedingly successful in the con- 
‘uct of its business, though this might 
well be understood from the above hasty 
lescription of the principal engineering 
features of its plant. The company is 
apitalized for $1,050,000, and pays a 
dividend of seven per cent, in addition to 
laying aside a comfortable surplus. Its 
officers consist of A. C. Dunham, presi- 
dent; R. W. Rollins, general manager; 
D. Newton Barney, treasurer; C. C. Cook, 
secretary; E. F. Lawton, superintendent, 
and W. Lispenard Robb, consulting elec- 
trical engineer. 


weight is the main consideration, the prac- 
tice still holds. In all places exposed to 
the danger of mechanical injury, such as 
the engine rooms and stock-holds, lead- 
covered, iron-armored cables are employed, 
while elsewhere cables well insulated with 
rubber, but otherwise unprotected, except 
in some cases by thin, rust-proof wire, are 
used. The wood casing formerly em- 
ployed has been abolished, owing to its 
inflammability. Hitherto, the telegraph 
and telephone cables have been of the 
lead-covered, iron-armored type, but the 
newest ships have been provided with a 
central subway, like a conduit, as well as 
side conduits below the armored deck, 
which may be used for the electric cables, 
telegraph and telephone wires, etc., there- 
by avoiding all danger of mechanical in- 


posed as a substitute, owing to the un- 
avoidable breakages which occur. Small 
machine boards with iron bases have al- 
ready been successfully introduced, but 
the difficulty of insulating the ter- 
minals and connections has hitherto 
prevented the adoption of the plan 
on a large scale. With the excep- 
tion of the connections with the meas- 
uring instruments, all the switchboard 
connections on the Fiirst Bismarck were 
for the first time made with bare copper 
bars, whereby a neat, solid construction is 
obtained, which is also accessible. The 
necessary protection against moisture is 
provided by enamel, which also serves to 
distinguish the poles, red and blue being 
used. This type of board is particularly 
advantageous where the available space is 
limited in depth, since the connections 
behind require no supervision, and the 
screw terminals may all be withdrawn 
from the front of the board.” 
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THE NATIONAL ELECTRIC LIGHT ASSO- 
CIATION’S CONVENTION. 

THE TWENTY-FOURTH GATHERING OF THIS 
IMPORTANT BODY OF ELECTRIC 
LIGHT MEN. 

On Tuesday, May 21, the twenty-fourth 
convention of the National Electric Light 
Association will come to order at the Inter- 
national Hotel, at Niagara Falls, N. Y. 
Following is a complete programme of the 
meeting : 

TUESDAY, MAY 21, 1901. 


Meeting of the Executive Committee, 
9 A.M. 

Morning Session, 10 o’clock, Convention 
Hall, International Hotel—Address by 
President Cahoon. Paper by Mr. C. R. 
Van Trump, of Wilmington, Del.; “A 
Station Load Diagram.” 

Afternoon Session, 2 o’clock—Paper by 
Mr. Francis W. Willcox, of Harrison, 
N. J.; “The Practical Side of the Incan- 
descent Lamp.” Report by the Committee 


on Standard Candle-Power of Incandes- 
cent Lamps, Dr. Louis Bell, chairman. 
Report by the Committee on Amendments 
to Freight Classification of Electrical Ap- 
paratus, Mr. James I. Ayer, chairman. 


WEDNESDAY, MAY 22, 1901. 

Morning Session, 10 o’clock—Paper by 
Mr. H.W. Hillman, of Schenectady, N.Y. ; 
“Are Lighting at the Beginning of the 
Twentieth Century.” Report of the Com- 
mittee on Photometric Value of Are 
Lamps, Mr. Henry L. Doherty, chairman. 

Afternoon Session, 2.30 o’clock—Paper 
by Mr. Louis R. Wallis, Woburn, Mass. : 
“The Foresee (4-C) System of Charging.” 
Report of the Committee on Uniform Ac- 
counting, Mr. G. E. Tripp, chairman. 
Report of the Committee on Flue Gases, 
Mr. Henry L. Doherty, chairman. 

Report of the Committee on Legislative 
Poliev, Mr. Samuel Insull, chairman. 

THURSDAY, MAY 23, 1901. 

Morning Session, 10 o’clock—Paper by 
Mr. Augustus Treadwell, Jr., of New 
York, N. Y.; “Storage Batteries in Cen- 
tral Station Work.” Report of the Com- 
mittee on Rules for Electrical Construc- 
tion and Operation, Captain William 
Brophy, chairman. Topic: “Steam Heat- 
ing from Central Stations.” 

Afternoon Session, 2.30 o’clock—Paper 
by Mr. Calvin W. Rice, of New York, 
N. Y.; “Distribution of Current at High 
Potential in New York City.” Report of 
the Committee on Amendments to By- 
Laws, Mr. Samuel Insull, chairman. 

Reports of the Secretary and Treasurer 
and Executive Committee. 

Election of Officers. 

The meetings will be held in the large 
Convention Hall of the International 
Hotel, famous for the many gatherings 
which have been held in it. This hotel 
has been reserved in its entirety for those 
attending the convention. It is situated 
on the bank of the Niagara River, a few 
hundred feet above the American falls and 
directly upon the car line connecting 
Niagara Falls with Buffalo, and within 
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two minutes’ walk of the railway station 
at Niagara Falls. 

The present officers of the National 
Electric Light Association are as follows: 

President, James Blake Cahoon, New 
York, MN. YX. 

First vice-president, Louis A. Ferguson, 
Chicago, Ill.; second vice-president, W. 
Worth Bean, St. Joseph, Mich. 

Secretary and treasurer, George F. Por- 
ter. 

Master of transportation, C. O. Baker, 
Jr. 

Executive committee—Henry L. Doher- 
tv, Denver, Colo.; Charles B. Hunt, Lon- 
don, Ont.; Ernest H. Davis, Williamsport, 
Pa.; H. M. Atkinson, Atlanta, Ga.; Sam- 
uel Insull, Chicago, Ill.; Samuel Scovil, 
Cleveland, Ohio; Chas. E. Scott, Bristol, 
Pa.; William M. Brock, Paterson, N. J.; 
E. F. Peck, Brooklyn, N. Y. 

At no other meeting of the association 
has there ever been such a magnificent dis- 
play of electric lighting as will be enjoyed 
by the delegates attending this convention. 
At Buffalo, within an hour’s ride by trol- 
ley car, the Pan-American Exposition ex- 
hibits the most magnificent display of 
electric lighting that has ever been shown 
anywhere. From the pictures on the oppo- 
site page a faint idea of the beauty and 
spectacular grandeur of these illumina- 
tions may be had. The upper illustration 
shows the Electric Tower, with some of its 
flanking buildings, standing at the head of 
a broad lagoon. Upon this tower are 
mounted some 40,000 incandescent lamps 
of eight and sixteen candle-power, all il- 
luminated by 25-cycle current from Niag- 
ara Falls. When it is remembered that the 
tower itself is nearly as high as the famous 
spire of Cologne, and is 21 feet higher 
than the top of the flagstaff of the Park 
Row Building, in New York city, some 
idea of the majestic scale of this spectacle 
may be obtained. 

The building shown in the lower illus- 
tration is one of the two flanking struc- 
tures that mark where the grand court of 
the exposition expands into the esplanade. 
The building shown is the Temple of 
Music. While both illustrations are re- 
markable pieces of night photography, 
they fail to show the color which adds the 
last touch to the consummate beauty of 
this scene. The Electric Tower is of ivory 
white with pale greenish and blue tints in 
its panels, while the dome of the Temple 
of Music is of turquoise-colored enamel, 
much gilding and rich colors being em- 
ployed in the decorations of the walls of 
this building. While some of the effect is 
lost in the mechanical process employed 
for reproducing these pictures, they still 
give a good idea of the superb photographs 
from which they were made. That of the 
Temple of Music is copyrighted by Mr. 
C. D. Arnold, the official photographer 
at the Pan-American Exposition, and 
that of the Electric Tower was taken by 
Mr. Oscar A. Seman and is here repro- 
duced by courtesy of the Buffalo Courier. 
No delegate attending the convention 
should fail to witness this magnificent 
spectacle—certainly the most astonishing 
display of decorative electric lighting that 
has ever been seen in the world. 
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Summer [leeting of the American [n- 
stitute of Electrical Engineers. 


The secretary of the American Institute 
of Electrical Engineers has issued the fol- 
lowing preliminary programme for the 
summer meeting: 


It is proposed to begin the programme 
by a meeting of the members of the Amer- 
ican Institute of Electrical Engineers and 
their European guests for formal wel- 
come and reception on Wednesday, 
August 14, 1901, at the house of one of 
the engineering societies in New York city, 
as found most convenient and as arranged 
later. A collation will be served after the 
meeting, and there will be a steamboat 
excursion in the afternoon. 

On the two following days technical 
visits will be made to important works and 
installations in New York city and 
vicinity. A banquet will take place on 
one of these evenings, and arrangements 
may be made later for a reception or some 
entertainment on the other evening. No 
special assignment is made for Saturday, 
in order to enable visitors to make their 
own arrangements for sightseeing and 
recreation. 

The council committee has under con- 
sideration for Sunday, August 18, a day- 
light trip up the Hudson (the American 
Rhine), to some convenient point, thence 
by rail to Albany where the party will 
stop over night, leaving early on Monday, 
August 19, for a visit to the works of the 
General Electric Company at Schenectady. 
From Schenectady the party will go by 
special train to Buffalo. 

On Tuesday morning, August 20, the 
general meeting will open at Buffalo, in 
the Temple of Music, with addresses hy 
the exposition and municipal officers. .\ 
preliminary visit will be made to the ex- 
position in the afternoon. On the three 
following days there will be sessions for 
the reading and discussion of papers in the 
forenoons, and perhaps on some of the 
afternoons. The Director-General ha: 
designated August 22 as “Electrical Day.” 
The programme contemplates the allot- 
ment of an entire day, if possible, for an 
excursion to Niagara Falls and the various 
electrical features to be seen at that 
place. Visits will also be made to various 
substations in Buffalo. The closing meet- 
ing will probably be held on Saturday. 
August 24. 

Entertainments and receptions may be 
provided for some of the late afternoons 
or evenings. Visitors desiring to include 
other large American cities in their tour, 
will be able to obtain all information de- 
sired from the secretary of the Institute, 
and also from members residing in these 
cities who will be in attendance at the 
meeting both in New York and Buffalo. 
Local committees of the Institute will be 


appointed in some of the larger cities to 
cooperate with the council committee for 
the purpose of facilitating the arrange- 
ments which the visitors may desire to 
make for visiting various places of in- 
terest. 
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DESIGN OF PIPES FOR HOT-WATER 
HEATING FROI1 CENTRAL STATIONS.—I 


BY ALTON D. ADAMS. 


In the practical application of hot-water 
heating from central stations, two factors 
at the start are known. These are the 
amount of heat required hourlyat a certain 
point and its distance from the station. 
The first step, when acting on this data, 
is to determine the hourly flow of water 
that will yield the required amount of 
heat, and to do this some definite drop in 
the temperature of the flowing water must 
be decided on. When the quantity of 
water that must pass through the pipes 
per hour is known, the size of the pipes 
for any velocity of flow is readily deter- 
mined. When the length of pipes, the 
velocity of flow and a certain quantity 
representing the tendency of the interior 
pipe surface to retard the water are 
known, the pressure necessary in the pipes 
and the horse-power required to maintain 
the flow can be determined. 

If the pressure and horse-power neces- 
sary to force the water through the pipe 
prove to be too great, as first calculated, 
the velocity of the flow must be reduced. 
This reduction may be accomplished in 
two ways: By an increase of the permitted 
drop in the temperature of the water, or 
by a larger diameter for the pipe. New 
values for drop in water temperature or 
pipe diameter, or both, should next be ap- 
plied and the calculations carried out as 
before. A check on the increase of the 
pipe diameter is its cost, and another the 
loss of heat from its surface. As the tem- 
perature of a pipe will remain nearly 
constant, whatever its diameter or the rate 
of flow, an increase in the diameter of a 
pipe for a certain delivery, in order to 
save power, may so enlarge the pipe sur- 
face that the additional loss by radiation 
more than offsets the saving of power. 
The consideration of a numerical prob- 
lem will best illustrate these principles. 
Assume that a group of large buildings, 
distant one mile from a central station, 
contains 4,000,000 cubic feet of space to 
be heated. Let the character and situation 
of these buildings be such that 3.5 heat 
units are required for each cubic foot of 
space per hour in the coldest weather. 
The total heat to be hourly delivered to 
these buildings is thus 14,000,000 units. 
If the water delivering this heat drops 
40 degrees in temperature while passing 
through the buildings it will give up 40 
heat units per pound, and 350,000 pounds 
will be required per hour to yield the 14,- 
000,000 heat units. The weight of water 
that must pass through the main pipes 
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per second is therefore 97.2 pounds. If 
this water is at a temperature of 212 de- 
grees, weighing 59.8 pounds per cubic 
foot, 1.62 cubic feet must pass a cross- 
section of the main pipe each second. The 
diameter and area of the pipe necessary to 
pass this amount of water per second 
vary inversely with the velocity of 
flow. The formula for this case is 
W = V~xA, in which W equals the cubic 
feet of water delivered by the pipe or 
passing a given cross-section per second, 
V equals the velocity of the circulating 
water in feet per second and A equals the 
area of the pipe cross-section in square 
feet. Wrought-iron pipes, as regularly 
made, vary in internal diameters by half 
inches from two to four and one-half 
inches, by single inches from five to six- 
teen and by two inches from eighteen to 
thirty inches. It is therefore necessary to se- 
lect that regular size of pipe that will yield 
the required delivery of water at about 
the velocity of flow that is thought de- 
sirable. A velocity of three feet per sec- 
ond may be selected for the water in the 
pipe and this figure, with that represent- 
ing the cubic feet of water per second sub- 
stituted in the above formula, which then 
becomes 1.62=3 x A, and A = .54 square 
foot. 

The internal area in cross-section of a 
pipe of 10 inches diameter is 0.5454 of a 
square foot, and this is as near as can be 
expected to the required area. Had no 
regular size of pipe furnished the de- 
sired area, the area of the nearest size 
should have been substituted in the for- 
mula and the corresponding velocity 
found. As the 10-inch pipe has the area 
necessary for the assumed velocity of 
three feet per second, that velocity is ap- 
plied in the subsequent calculation. 

The next step in the problem is to de- 
termine the pressure necessary to force 
water from a station to a point one mile 
distant and then back to the station at a 
velocity of three feet per second through 
the 10-inch pipe. The total length of 
pipe for this service at a distance of one 
mile is evidently two miles or 5,280 x 2 = 
10,560 feet, provided the pipe is laid in a 
straight line. The two pipes will usually 
be laid side by side in one trench. If the 
pipes offered no resistance to the flow of 
water through them, the relation of the 
velocity of the water and the pressure that 
causes the flow would be shown by the 
formula V*? = 2g II, in which V represents 
the velocity in feet per second, g the num- 
ber 32.64 and H the height in feet of wat- 
er that corresponds to the pressure causing 
the flow. For this ideal case V= 8.02 4/. 
All pipes do offer resistance to the flow 
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of water, however, and the value of V? in 
the formula just given varies with the 


) 
factor f Ea in which D is the interior 


diameter of the pipe and L its total lencth, 
both the dimensions being given in fect, 
The formula thus becomes V? = 64.32 


D 
H x ry he the factor f represents the 


friction of the pipe service and many ex- 
periments have been made to determine 
its value for different pipes and conduits. 
The value of f for pipes of the same 
kind varies according to their diameters. 
For the case under consideration, a 10- 
inch pipe has been found necessary 
and the value of f for a smooth, iron 
pipe of this size is 188. Substituting 
this figure for f in the formula and 
changing the position of the factors give 


V* = 64.32 x 188 x a and reducin:, 


— DH 
V* = 3,030 Se 
values found above for the present case, 
—— 9 x 10,560 

3,023 x .833 
reduce heads of hot water in feet io 
pounds of pressure per square inch mu!- 
tiply by 0.42, so the 37.7 feet of water 
pressure amounts to 16.3 pounds per 
square inch. 

Having found the pressure necessary {0 
move the water at the desired velocity, tlhe 
required power can be calculated. Th 
area in section of a pipe of 10 inches in 
diameter is 78.54 square inches, and ihe 
total pressure at the section for 16.% 
pounds per square inch is 78.54 X 16.3 
1,280 pounds. As the water flows at tiie 
velocity of three feet per second, the work 
done on it during that period is 1,280 x 

= 3,840 foot-pounds. One horse-powe 
being work at the rate of 550 foot-pounds 
per second, the horse-power necessary to 
maintain the flow of water is 3,840 + 540 
=. Indicating these several operations 
for the power expended to move water in 
pipes by a single formula, horse-power = 
ad x 78.54 x .433 H x V 

530 
and H have the same values as before and / 
is the diameter of the pipe in inches. It 
has now been shown that the rate of water 
circulation required by the present prob- 
lem can be maintained by an expenditure 
of seven horse-power on the water, if a 
pipe of 10 inches diameter is used. In or- 
der to determine whether this expenditure 
of power is an efficient one for this case 
it should be compared with the heat de- 
livered by the water per second in the 
buildings warmed and also with that lost 
from the pipes in the trenches. It was 


Giving V, L and D the 


= 37.7 feet of water. To 


, in which V 
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found that to supply the required amount 
of heat with a fall of 40 degrees for the 
temperature of water while in the heated 


buildings, 97.2 pounds of water must en- 
ter and leave the station and the heated 
buildings per second, yielding consumers 
3.883 heat units during that time. As- 
suminy the loss of heat from the pipes to 
be 2° per cent of the total amount given 


off by the water while making the circuit, 
this ‘otal is 5,184 units, of which 1,296 
are lost from the pipes per second. If 
power pumps are used to force the water 
throich the pipes, a consumption of 35 
pou is of steam by the engine may fairly 
be ..sumed for each horse-power-hour of 
wi hat pumps do on the circulating 
wats. If 20 per cent of the steam con- 
sum] is rejected from the engine as 
water, there remains 28 pounds of ex- 


haus’ steam that should be used to heat 
the ireulating water. These 28 pounds 
of scam at atmospheric pressure yield 
960 < 28 = 27,0418 heat units per hour on 
con ‘ensation, or 7.5 per second. As seven 
horsc-power is necessary to move the water, 
the ‘atent heat available from the exhaust 
steau for this work is 7.5 xX 7 = 52.5 heat 
uns. This is only one per cent of the 
5)8.4 units that must be imparted to the 
circulating water per second. With feed- 
water at 212 degrees, the total amount of 
heat extracted from the boiler to operate 
the pumpis (1,185 — 181) .85=35,140 heat 
units per horse-power-hour if the boiler 
recsure is 100.3 pounds. As the exhaust 
steam from the 35 pounds of boiler steam 
used for each horse-power-hour yields 27,- 
015 heat units to the circulating water, on 
condensation, the expenditure of heat at 
the station to pump the water through the 
pipesis 7 (35,140 — 27,048) = 56,644 units 
per hour, or 15.7 per second. If the 
assumed loss by radiation from the pipes 
in this case is a fair one, as can be shown 
io be the fact, the loss of heat at the 
station for pumping is only about one 
per cent of that from the pipes. There 
‘s good reason to think from _ these 
‘icts that the economy in operation of the 
ystem would be improved by the use of a 

ialler pipe. The heat lost from a pipe 
varies directly with its surface, as does 
iso its diameter for a given length. A 
‘maller pipe will also reduce the invest- 
nent. If the diameter of the pipe is re- 
duced, the required rate of heat delivery 
can only be maintained by a greater veloc- 
ity of the circulating water or an increase 
in its drop of temperature while in build- 
Ings. 

The fall of 40 degrees in the tempera- 
ature of circulating water while in radia- 
tors is greater than is common for private 
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heating plants and is perhaps as large as 
users will be inclined to permit, because 
the radiating surface must increase when 
the drop in water temperature increases. 
As the practicable expedient, then, the 
size of the circulating pipes must be re- 
duced for the present case. The heat re- 
quired to operate the pump for the veloc- 
ity of three feet per second by the water, 
is so small compared with the heat dis- 
tributed through the pipes that it seems 
reasonable to select a velocity twice as 
great, or six feet per second, for the next 
trial. As it was found above that 1.62 
cubic feet of water must pass each cross- 
section of the pipe per second, the for- 
mula for the pipe section becomes, 
A = 1.62 + 6 =.27 square foot. A pipe 
seven inches in diameter has very nearly 
this area, and that size is therefore the 
one wanted. 

The head, H, of water necessary to give 
a delivery at the rate of six feet per sec- 
ond from a seven-inch pipe, two miles 
long, must next be found from the for- 


mula, V* = 64.32 x f x - 3 which may 


4L x V’ 
be reduced to H = 64.32 x FD’ 
seven-inch pipe the numerical value of the 
factor f is smaller than in the case of a 
10-inch pipe, being about 180. Substitut- 
ing the known values of L, V, f and D in 
4 x 10,560 x 36 
the formula gives, H = 61.32x180X.587 
226 feet. Using the factor 0.42 to re- 
duce the head of the hot water in feet 
to pressure in pounds per square inch 
gives nearly 95 pounds pressure on the 
pipe system. The area of a pipe of seven 
inches diameter is 38.5 square inches, so 
that the work done on the water at 95 
pounds pressure is 38.5 x 95 X 6 = 21,945 
foot-pounds per second or 40 horse-power 
nearly. Allowing, as before, 35 pounds 
of steam at 100.3 pounds of boiler press- 
ure for each horse-power-hour of work 
done on the water by the pump, the total 
heat taken from the boilers for the work, 
if feed-water is at 212 degrees, is 
40 (1,185 — 181) 35 = 1,405,600 units per 
hour. If four-fifths of the weight of steam 
entering the engine leaves it as steam 
at the exhaust, the heat available for the 
circulating water by the condensation 
of this exhaust steam is 40 (966) 28 = 
1,081,920 units hourly. The heat used 
at the station in this case for the work of 
pumping is, therefore, 1,405,600 — 1,081,- 
920 = 323,680 units per hour. Assuming 
the temperature of the circulating water 
and pipes to be the same as in the pre- 
vious example of a 10-inch pipe, where 
the loss of heat from the pipe was taken 
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at one-fourth of the total amount given 
off by the water or 1,296 heat units per 
second, the loss of heat from the seven- 
inch pipe will be less in the proportion of 
its outside surface. As the length of 
pipe is the same in each case, the outside 
surfaces vary as the diameters, and the 
heat loss from the seven-inch pipe is 
.25X.7 = 17.5 per cent of the total amount 
of heat given up by the water while mak- 
ing the circuit. The water must deliver 
3,888 heat units in buildings per second, 
and as this is 100 — 17.5 = 82.5 per cent 
of the heat it gives off, the total is 
3,888 + .825 = 4,712 units, and the loss 
from pipes 4,712 — 3,888 =824 units in 
the same time. In this case the heat avail- 
able from the engine exhaust for the cir- 
culating water has been shown to be 1,- 
081,920 units hourly, or 300 per second, 
which can readily be absorbed, as it is only 
about six per cent of the total heat re- 
quired by the circulating water. The 
323,680 heat units hourly consumed at 
the station to maintain the water circula- 
tion amount to 90 units per second, or 
only 90 + (90 + 824) = 9.8 per cent of the 
combined pipe and station loss. It should 
be noted that the total loss for power to 
move the water and radiation from pipes 
is 1,311.7 heat units per second with the 
10-inch and only 914 units with the seven- 
inch pipe, so that the larger size not only 
requires nearly twice the investment but 
the loss of 43 per cent more heat than for 
the seven-inch size. If the conditions 
selected for this example could be main- 
tained in a practical case it would be ad- 
visable to still further reduce the size of 
pipe, as the heat radiated from the pipe 
evidently would be more reduced by the 
selection of a somewhat smaller pipe than 
the loss by pumping at the station would 
be increased. It is evident that a limit to 
the practicable pressure for the circulat- 
ing water would soon be reached, beyond 
which it would not be advisable to go be- 
cause of the strain on the pipes and radia- 
tors of consumers. In this connection it 
is well to note the maximum power that 
may be expended to pump a given amount 
of water that is to absorb all of the latent 
heat of the exhaust steam from the en- 
gine that drives the pump. It has been 
found in the case just considered that, al- 
lowing 35 pounds of boiler steam for each 
horse-power-hour of work done in moving 
the water and 28 pounds of exhaust steam, 
27,048 heat units per hour, or 7.43 per 
second, are available for the circulating 
water. Each pound of water returned to 
the station per second indicates a diserpa- 
tion of 50 heat units by the pipes and radi- 
ating surfaces, if the temperature of the 
water returned is 50 degrees below that 
entering the outgoing pipe. The power 
that may be expended to pump water that 
has a total drop of 50 degrees in tempera- 
ture while making the circuit of the heat- 
ing system is, therefore, 50 + 7.43 = 6.7 
horse-power per pound of water, if all 
the latent heat of the exhaust is to be ab- 
sorbed by the water. It seems certain 
that this last condition could never be 
reached in practice, as the resulting press- 
ure would be impracticable. 





The Works of the Westinghouse Electric 
and Manufacturing Company —II. 


N THE PRECEDING 
heavier machine work of the West- 


article the 


inghouse Electric and Manufacturing 
(Company at its East Pittsburgh shop was 
deseribed in a_ general 


way. Turning, 
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SECTION OF THE ARMATURE CORE ASSEMBLING DEPARTMENT OF THE WESTINGHOUSE ELECTRIC 


out other treatment than annealing and 
japanning. 

The assembly of punched disks for the 
manufacture of armature cores is excel- 
lently illustrated in one of the engravings. 


AND MANUFACTURING COMPANY’S WORKS. 


now, to the details of the various processes 
which go to the manufacture of dynamo 
the 
various sections of the work will be taken 


electric apparatus in these works, 
up briefly and described in their order. 
In the part of the building immediately 
hack of the power-house work in sheet iron 
and the manufacture of disks and pieces 
intended to be built up into laminated 
armatures, pole-pieces and field-frames, is 
carried on. In the punching shop are 
punches handling work up to the largest 
size that is attempted in single pieces. 
No less than 200 machines are at work in 
the sheet-iron department, this feature of 
electrical manufacture having become 
lntely of extreme importance owing to the 
large number of alternating-current ma- 
chines manufactured and the increasing 
use of laminated pole-pieces in direct-cur- 
rent apparatus. In this building, also, 
is punched the sheet iron for the manu- 
facture of transformers, this industry con- 
suming a large amount of the material. 
(ireat perfection has been attained in the 
art of die-making, and the punched pieces 
are in proper condition to assemble with- 
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Owing to the supply of natural gas in 
the vicinity of East Pittsburgh, this fuel 
is used in heating the annealing furnaces, 
which are large brick chambers built 
above the floor level of the annealing room, 
and containing railway tracks upon which 
are run in the heavy cast-iron annealing 
boxes packed with pieces. When a fur- 
nace is filled with these boxes its doors are 
closed, and the contents are maintained 
at a dull red heat for the necessary length 
of time to insure softness and thorough 
The furnace is 
then gradually cooled off and the boxes 
withdrawn. 

The winding department is on one of 
the upper floors of the large main build- 
ing. 
tically all done by a process involving the 
making of formed coils ready to put in 
place upon pole-piece or armature, or in 
the transformer, as may be desired. 

Ordinary coil winding, or the manu fact- 


annealing of the pieces. 


In these days the winding is prac- 


ure of round or oval coils for fields, ete., is 
accomplished in the usual way, the coils 
for the most part being wound in metal 
forms, thoroughly insulated, as they are 
laid down, and subsequently taped and 
cooked in japan or some other fluid insu- 
lating material which permeates all parts 








BanDING STREET Ratmway Motor ARMATURES. 


Much of this work is done by boys, the il- 
lustration showing a group of these build- 
ing up the cores for street-railway motor 
armatures. 


of them and hardens when cooled. The 
winding of armature coils in these days of 
form-wound coils would require a chapter 
for its full treatment, because the greatest 
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OnE Enp or Bay IN WHICH LARGE MACHINES ARE ASSEMBLED, WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY’S WORKS. 
simplicity of result is accomplished by 
considerable apparent complexity of 
method. Coils intended to lie upon the 
cylindrical surface of an armature and to 


knit together at the ends compactly and 
in their just order necessarily occupy three 
dimensions of space, and are more or less 
difficult both to design and to make. The 


use of special formers and machines, many 
of them of the greatest ingenuity, has re- 
duced this winding to its simplest terms 
in these works. Much of the winding is 
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Mica SPLITTING MACHINES IN THE WESTINGHOUSE WORKS. 


done by women, coils of the larger and 
coarser sizes of wire, requiring greater 
strength in handling, being wound by men 
and boys. 

There is an increasing use of copper-bar 
winding or strap winding, the bare copper 
strap being wound up generally edgewise 
into coils, and subsequently insulated. In 
coils intended for such purposes as the re- 
volving fields of generators no great de- 
gree of insulation has to be provided, since 
the potential differences involved are very 
small. The machines for winding such 
strap are of great ingenuity and extra- 
ordinary simplicitv. Of these there are 
employed a number, of different sizes, 
working on materials up to three inches in 
width by one-quarter inch in thickness, 
such conductors being used as the sec- 
ondaries for large and powerful transform- 
ers. 

In the early days of electrical manu- 
facture, it will be remembered by all who 
had experience with them, the principal 
trouble with electrical apparatus was due 
to breakdowns of insulation. The mod- 
ern development of manufacturing proc- 
esses has involved the most particular 
care in insulation, and this is accom- 
plished in a variety of ways, of course de- 
pendent upon what the winding is for 
and the electrical pressure at which it is 
to be used. When it is considered that 
some of the apparatus manufactured in 
these shops is capable of working in reg- 
ular service up to pressures of 50,000 volts 
alternating, it will be seen that too great 
care and attention can not be given this 
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to standard thicknesses, from which are 
built up the consolidated mica structures 
required in the various insulating oper- 
ations. Ingenious machines for splitting 
mica are also in use. One of the i!lustra- 
tions shows two of these machines with 
their attendants. 

When the mica has been split into layers 
of the requisite thinness, the she 


s 


ts so 
made are build up into thicker boards, 


Consolidation is effected by a varnish of 
special type which cements the above thin 
sheets into thicker ones. These are placed 
into flat molds in which they are sub- 
jected to great pressure and consi(crable 
heat. The result is a material pos 
extraordinary qualities of insulation 
ability and dielectric strength. 

The work of building consolidated mica 
is the 
Large 
in the 


'ssing 


dur- 


into the numerous shapes employed 
subject of another illustration. 

quantities of the material are used 
making of boards of various thick:icsses 
for use as sheet insulation in coil wind- 
ing, ete., while great quantities of ‘t are 
also made into rings for insulating com. 
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PREPARING SHEETS OF MICA IN THE WESTINGHOUSE FACTORY. 


extremely important part of the work. 

The process of applying insulation of 
the ordinary kind (tape, ete.) to such coils 
is shown in one of the illustrations. This 
work, which requires neatness and deli- 
cacy of handling, is almost entirely done 
by women employés. Insulation with 
mica, which forms a department of itself, 
will be described more fully below. 

In one of the galleries of the main bay 
of the large building is located the mica 
department. More than 200 girls are em- 
ployed in splitting mica and reducing it 
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TESTING CARRIAGE. 
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mutator heads, insulation between seg- 
ments of commutators, and for special 
purposes of great variety. 


In electrical manufacture it is neces- 
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machines are assembled, testing of an 
elaborate character is carried out on the 
larger apparatus. In each case the re- 
sults of tests are tabulated in such form 
as to preserve them for the engineering 
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SMALL Drrect-CuRRENT Motors READY FOR TESTING. 


sary not only to make the various parts 
« to form the complete machine and 
to assemble them properly, but also at 
every stage of manufacture to test the 
product, both for its conformity to stand- 
ar! sizes and for its electrical qualities, 
so hat no faulty material or wrong con- 
neviions may appear in the finished out- 
pui. ‘Desting is carried on in these works 


gol 


at various stages of manufacture, coils, 
eic , being subjected to tests for insulation 
icy conditions which are much more 
sev-ve than they will meet in service. The 


tes: ng transformer, mounted with its fuse, 
iiunual switch and cireuit-breaker on a 
sor. of wheelbarrow, which is shown in 
on» of the small pictures, has been found 
xceedingly valuable adjunct to this 
levture of the work. One of the aisles 
ol ‘ie assembling and testing department 
Is shown in the accompanying engraving 
facilities for testing finished machines 
very complete in these works. In two 
of ‘he smaller illustrations are shown, re- 
spectively, the testing department for 
snail direet-current dynamos and motors 
an for alternating-current apparatus of 
small size. All such machinery is sub- 
jected to service conditions and overloads, 
as well as breakdown tests for insulation, 
and is operated long enough to develop 
any fault that might be latent in it. 

In the large aisle wherein the heavier 
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In all the departments mentioned here, 
from the manufacture of the crude mate- 
rial for cores and frames up to the assem- 
bly and testing of the finished product, 
the same organization that is evident in 
all other parts of the works is shown. The 
path of the sheet-iron pieces, for example, 
from their reception as sheets unloaded 
from the cars in which they are delivered 
to the works to their final delivery as parts 
of completed machinery boxed for ship- 
ment, is the shortest possible through the 
factory. The output of the winding shop 
goes directly to the insulating department, 
and thence to the point where it meets the 
assembled iron structure of the apparatus 
in the assembling room ; thence the assem- 
bled and completed machine goes to its 
test, after which it receives its finishing 
coat of paint or enamel and goes to the 
shipping department. Throughout the 
whole course of this passage of material, 
from the various places at which the crude 
product of mill and foundry enters the 
works to its departure as electrical ma- 
chinery, its movement is effected as little 
as possible by manual power. The over- 
head cranes, aided by the railway tracks 
on the floors of the various shops, handle 
practically all the material in its travel 
from department to department, and 
finally deliver it boxed for shipment on the 
cars in the company’s shipping depart- 
ment. 


— a 
New York Electrical Society. 
The 215th meeting of the New York 
Electrical Society was held at 8 P. M. 
on Thursday, May 16, in the College of 
the City of New York, corner of Lexing- 























MakKING MEASUREMENTS IN ONE OF THE WESTINGHOUSE CoMPANY’s LABORATORIES. 


department of the works as a complete 
record of experience, forming thus a 
unique and invaluable record upon which 
future designs may be based. 


ton avenue and East Twenty-third street. 
Dr. W. E. Geyer, of Stevens Institute, 
Hoboken, N. J., read a paper dealing with 
“Inductance.” 





STORAGE BATTERY POROSITY. 


BY THOMAS J. FAY. 


In an electric storage battery, as is well 
known, the electrolyte changes in specific 
gravity as follows: 

On charge the sulphion is cast out of 
the plates, while on discharge the sulphion 
is absorbed into the plates. The chemical 
change resultant is as given below, not 
making note of intermediate changes: 
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eighths of an inch thick, so that the 
tests were under favorable conditions ; and, 
besides, the conclusions reached were 
based on observations of the performance 
of over 300 batteries in actual service. 

It is needless to consider the make of 
batteries, because no battery yet observed 
by the writer maintained a constant state 
of porosity, for, as before stated, the plates 
either harden or soften in service. 

It is probably true that in every case 








Condition. 


Positive Member. 


Electrolyte. Negative Member. 





Discharged 
Intermediate 
Charged 


Pb SO, 
25,4 PbSO, + PbO 
Pb 


| 
| 
Diluted H, SO, | 
| «HZ SO | 
| 7 H, SO, | 








The rapidity with which these condi- 
tions can be economically established, both 
charging and discharging, depends almost 
wholly upon the porosity of the lead salts 
forming the active material of the mem- 
bers, and this question of porosity, now 
that electrical vehicle work is the para- 
mount issue, is more important, perhaps, 
than any other one question relating to 
storage batteries. 

It has generally been supposed that 
active material is so porous that a thick- 
ness of 0.4 inch of the salts in compressed 
pastilles would not be excessive, but this 
supposition is only correct provided refer- 
ence is made to batteries in which the rate 
of discharge is based on 10 hours for the 
complete discharge, and, furthermore, pro- 
vided the active material is not dense, as 
it would be if applied under great press- 
ure. 

There are other and important consider- 
ations to take into account. For example, 
plates made of pastilles supported in a 
grid either harden or soften in service. If 
they harden, the porosity is diminished ; 
if they soften, the plates are valueless. 
Hence the capacity of the plate decreases 
as the life increases, provided hardening 
of the pastilles follows. This hardening 
process is aggravated in vehicle work, 
where the service is strenuous, and the 
watt output per pound in batteries of this 


class is about as follows: 
Up to 20th discharge 
From 20th to 50th discharge = 100 * be 
From 50th discharge 83 ss - 


These values are approximate, of course, 
and apply particularly to batteries using 
negatives of the type under discussion. 
The change from 92 per cent to 100 per 
cent on the start is gradual, and it is equal- 
ly true that the drop from 100 to 83 per 
cent is gradual. 

The tests made to arrive at this conclu- 
sion were on vehicle batteries, which bat- 
teries were made up of plates in which 
the negative pastilles were about three- 


90 per cent of rating 


where the output drops down to 83 per 
cent the batteries so affected will be over- 
worked and the life shortened. It was 
true in the cases coming under the writer’s 
observation. It is even reasonable to sup- 
pose it ought to be true, because, in vehicle 
work more especially, 17 per cent excess 
of battery is an unheard of extravagance, 
if such it may be called. 

In view of these facts, and the further 
fact that batteries in which surface is not 
so much dependent upon porosity of the 
active material—as is the case in electro- 
chemically formed batteries—do better 
service, it would seem that the question 
of porosity becomes a question of reducing 
the necessity for porosity, especially in 
vehicle work, but to a very great extent in 
every class of work. 

In electrochemical formations, the ac- 
tive material, while of the same weight, 
covers a far greater area, and is, there- 
fore, in a thinner layer. The result is 
that acid diffusion is more uniform, more 
rapid and more efficient, while the strain 
on the layer of active material is far less, 
since gas bubbles do not form in pockets 
below the surface, as they undoubtedly 
do in other plates. 

The amount of active material required 
to accomplish a given result depends upon 
the efficiency of the acid diffusion. The 
acid diffusion depends upon the accessibil- 
ity of the active material, and where the 
active material is in thick pastilles the 
accessibility depends upon porosity, which 
has a decreasing value. On the other 
hand, where the active material is grown 
out of a plate by electrochemical means to 
a thickness probably less than one-fifth 
of the thickness of the other type, porosity 
is only a one-fifth requirement; while, 
again, porosity is much more in evidence 
since pressure is not applied to the active 
formation and the density of the active 
material is less as a result. The proof of 
these conclusions lies in the respective re- 
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sults attained from batteries made both 
ways. To illustrate the point, reference 
may be had to the following abstracts of 
tests, showing the difference in output 
between batteries formed electrochemically 
and batteries of the pastille type: ; 





Electro- 


Pasti 
chemical. _ 


Type. 


HH 








Weight of complete cell 33 
Weight of element only | 
Weight of electrolyte 

Weight of jar and separators. | 
Output rate in amperes 
Duration of discharge 
Ampere-hour output 
Proportion of weight 


Ibs. 3434 Ibs, 
rts pate ge 
CTs 
ie 
30 30 
4 hours, 
120 


“| 


100% 


| 9% 
Proportion of output | 80% 








— 


In explanation of this table it can be 
said that the electrochemical type, weigh- 
ing about 95 per cent of the weight of the 
other type, gives 100 per cent output as 
against 80 per cent output for the other 
type, taking the electrochemical type in 
comparison at a time when the other type 
is at its best. The further advantage due 
to the reduction of porosity of the other 
type, whereas the porosity factor does not 
effect the electrochemical, is, as before 
stated, a material factor, and it follows, 
from these and other reasons that bat- 
teries in which the output depends, to any 
great extent, on porosity, will not sur- 
vive—in vehicle work, at any rate—for 
the following reasons: 

(a) The best attainable output is too 
low for the service. 

(0) The output decreases in strenuous 
service. 

(c) The life is reduced because of re- 
duced output. 

(d) The watt-efficiency, at high rates, 
is low. 

(e) The active material is “shed” be- 
cause of the compactness being loosened 
by gas bubbles. 

In the electrochemical types there are 
two important considerations (the ques- 
tion of porosity being eliminated) ; ratio 
of surface to superficial area, and mechani- 
cal strength. If the plate from which 
the finished product is wrought is reduced 
to an extent producing the maximum 
possible surface, then the amount of lead 
remaining for mechanical strength will 
be a minimum ; and, besides, since the lead 
of the positive plate is peroxidized on 
overcharging, this lead is further reduced. 
It follows that a happy medium is much 
to be desired, and that point is probably 
reached when plates weighing about seven 
pounds per square foot are so grooved and 
then formed as to give the output below 
under these conditions. 


Weight of lead per cell ...... 
Weight of electrolyte 
Weight of jar and separator. . 


78 per cent. 
17 per cent. 
5 per cent. 


100 per cent. 
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Output at the rate of five amperes per 
pound, at a five-hour rate of discharge, 
when formed to the maximum, reference 
ieing had to vehicle batteries in which the 
plates are about 50 per cent higher than 
they are wide. On this basis, the life of 
the electrochemical type of battery will 
be commercial and a delivery wagon 
equipped with such a battery will do the 


sanie distance on one charge, as can be 
accomplished by two horse-drawn delivery 
wagons, using two horses per wagon. 
This is counting 20 miles as the allowable 
daily distance covered by a span of horses 
drawing a delivery wagon (although 16 
miles per day, or, say, 100 miles per week 
is all that is usually expected of horses, 
where horses are kept in good condition 
and depreciation is checked). 

As against this, 240 miles per week 


with the electrical delivery wagon, on six 
charges of the battery, is a commercial 


possibility, not to mention the fact that 
the electrical vehicle makes better time on 
deliveries, even when required to handle 
the load of two ordinary wagons. 


It is, therefore, a fact that no necessity 
for great porosity in a battery is a superior 
proposition, as compared with batteries 
in which porosity is an absolute neces- 
sity. 

‘The comparisons here made do not in- 
clude types of batteries in which a thin 
layer of active material is applied to a sup- 
porting grid, because in this class of plates 
the conditions are entirely different. 

2 
International Automobile Road Race. 








A committee of automobilists has been 
appointed by Director-General Buchanan 
of the Pan-American Exposition to carry 
out the programme of the international 
road race over the famous Buffalo-Erie 
Malcolm W. Ford will be chair- 
man of the committee, and his associates 
will be J. M. Hill, representing electric 
vehicles; Perey Owen, who will stand for 
the gasoline machines; 8S. T. Davis, Jr., 
for the steam vehicles; and the fifth mem- 
ber of the committee is Dr. T. J. Martin, 
president of the Buffalo Automobile Club. 
During the week preceding that of the 
motor vehicle tournament at the Pan- 
American, the Automobile Club of Amer- 
ica will hold its endurance test from New 
York to Buffalo to demonstrate the prac- 
tical utility of electric vehicles. The 
course given will be up the Hudson to 
Albany, and thence across the state to 
Buffalo, a total distance of about 460 
miles. President A. R. Shattuck, of the 
Automobile Club, will appoint a committee 
to fix definitely the route over which the 
vehicles will run. 


course. 
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Greek Telephone Lines. 

In a recent Italian publication Mr. J. 
M. Stratigopulos, the engineer of the 
telephone system of Athens, Greece, de- 
scribes the novel system of arranging tele- 
phone wires on pole lines here illustrated. 
The system is the invention of Mr. Scan- 
dalidés, the director of the telephone ex- 
change at the Pireus. Fig. 1 shows a pole- 
top arranged according to the new system, 
the advantages of which are claimed to 
be that many wires can be carried in a 
small compass, according to the usual 
practice in Greece, and that transposition 
of circuits can be made upon poles in an 
inclined direction, which is stated to be 
quite as effectual as when it is accom- 
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ARRANGEMENT OF TELEPHONE CRroOss-ARMS 
AND INSULATORS EMPLOYED IN GREECE. 


plished in a horizontal plane. The general 
arrangement of insulators and cross-arms 
is well exhibited in the illustration. 

On account of the double pins, carrying 
an insulator both at the top and bottom, 
and the exact calculation of the relative 
positions of these, a pole 12 metres (38 
feet) high, with 12 steel cross-arms, can 
carry 78 circuits, or 156 wires, instead of 
30 circuits, which was all that could be 
crowded in the same space with the former 
method of wiring. The lowest circuit is 
five metres (16 feet) above the ground. 
The upper and lower cross-arms are made 
shorter than the others to increase the gen- 
eral stability of the line. The system is of 
interest as showing a typical eastern-Euro- 
pean method of telephone line wiring. 
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New British-German Cable. 


Work has been commenced on a new 
cable between England and Germany, 
which will be the seventeenth in existence 
between the two countries. The line runs 
from Emden to Barton. 
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Wireless Telegraph Station at 
Fastnet Rock. 


Reports from London, England, state 
that in consequence of the many com- 
plaints of the transatlantic steamship 
companies a wireless telegraph signaling 
station is to be erected by the London 
Board of Trade at Fastnet Rock. Vessels 
fitted with the necessary apparatus will 
be enabled thereby to save considerable 
time, as now they are obliged to communi- 
cate with a station on the mainland before 
passing on. 


——_--- 





Indiana Telephone Companies. 


Reports from Indiana state that the 
90 telephone companies within the state 
have a total assessed valuation of $2,929,- 
190, of which 84 are independent com- 
panies. The tax report shows that 72 
per cent of the total assessed valuation is 
assessed against the properties of the six 
Bell licensees, while $800,592 or 28 per 
cent is assessed against the 84 independent 
companies. Of the 84 companies men- 
tioned, eight have a total assessed valua- 
tion of $1,730 or $216 each; another 
eight is assessed at $462,166 or 57 per 
cent of the assessed value of all the others 
of the 84, and a third eight is assessed at 
$5,878 or $735 each. 


oe 





New Telephone Lines in the Central 
States. 


As a result of the recent conference 
between officials of the Cumberland Tele- 
phone Company and the City & Subur- 
ban Telegraph Association, of Cincinnati, 
Ohio, it is said that telephone lines con- 
necting Cincinnati with all the important 
cities and towns of the central south will 
be strung in the near future. It is stated 
that the Cincinnati company will build 
about 300 miles of new lines to connect 
the various termini already in existence 
with the northern termini of the Cumber- 
land company, which owns and controls 
systems in Nashville, Tenn., New Orleans, 
La., Chattanooga, Tenn., Knoxville, 
Tenn., and Frankfort, Lexington and 
Louisville, Ky., while the former com- 
pany controls territory north of the Ohio. 
Their conjunction means that the terri- 
tory from the Ohio to the Gulf, including 
all the southern states west of Georgia, 
will be controlled by the joint corporation. 
Mr. Norvell, the Chattanooga manager of 
the Cumberland company, admitted that 
such a deal was being planned, but 
stated that he knew practically nothing 
of the details, which were being worked 
out in Cincinnati by the executive officials 
of both companies. 
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MODERN TELEPHONE ENGINEERING— 
Ill. 


BY KEMPSTER B. MILLER. 


You may say that the divided multiple 
system introduces complications in the cir- 
cuits, which is true. You may also say 
that operators will find difficulty in hand- 
ling the jacks on one-quarter-inch centres, 
which may or may not be true. But with 
the demand for telephone service growing 
with an ever increasing rate, as at present, 
who will say that the 100,000-line switch- 
board will not be required in the near 
future, and who at present can conceive 
of any other way of handling it? 

During the past five years a complete 
revolution has been worked in the circuits 
and apparatus of telephone exchanges, due 
to the introduction of the systems known 
under such names as “common battery,” 


“central battery” and “central energy.” . 


These systems, when properly equipped, 
have proven vastly superior, both from an 
economic and operating standpoint, to the 
old magneto systems, wherein local bat- 
teries were used for talking and magneto 
generators for making the calls. The local 
primary battery at the subscriber’s station 
has been superseded by a large storage bat- 
tery at the central office, which also takes 
the place of the old magneto generator. 
The mechanical signal or drop has given 
place to the lamp signal. By these inno- 
vations the apparatus at the subscriber’s 
station has been rendered simpler and 
more compact, that at the central office 
more reliable and the operation of the 
entire system has been rendered automatic 
as far as the subscriber is concerned, and 
as much so as desirable as far as the oper- 
ator is concerned. Such a system employs 
batteries at the central office for furnish- 
ing all current, for signaling by the sub- 
scriber and for the operation of the talk- 
ing apparatus. These batteries are in- 
variably secondary, rather than primary, 
for large exchanges, and operate almost 
universally at the voltage given by ten cells 
in series; 2. €., 20 to 24 volts, according to 
state of charge. 

For charging these batteries and for fur- 
nishing current for ringing the subscrib- 
ers’ bells, complete power plants are re- 
quired, these consisting of suitable gener- 
ating units, driven either electrically or 
mechanically, together with suitable con- 
trolling apparatus. Most companies de- 
pend upon electrical power, the charging 
and ringing machines being motor-gen- 
erators running directly from city mains. 

It may be imagined that the failure of 
any source of energy in a large telephone 
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system is a matter of most serious mo- 
ment. The cutting off of one branch of 
the current supply would cause consterna- 
tion in the entire business organization of 
a community. In order to prevent any 
such breakdown, all portions of the power 
plant are made in duplicate, and where it 
is possible duplicate primary sources of 
power are also made available. Fre- 
quently the large telephone companies em- 
ploy their own steam generating plant, 
which they use constantly, with the cur- 
rent from city mains as a reserve supply. 

The determination of the size of the 
storage batteries is the primary problem of 
the engineering work in connection with 
the telephone power plant, as, having 
once determined it, the size of the charg- 
ing machines and the details of the other 
apparatus are readily ascertained. We 
know in a given city approximately the 
number of subscribers to be provided for 
in the present installation, and we make 
a guess at what the future number will be. 
Past experiences have 
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Knowing the total number of ampere- 
hours required of the storage battery in 
day, a size of battery should be selected 
having that capacity in ampere-hours, and 
also one having a discharge rate in am- 
peres equal to one-sixth of the total am- 
pere-hours required. Experience has 
shown that the maximum discharve rate 
is equal to about one-sixth of the ampere- 
hours required per day. 

The circuits of a telephone exchange are 
of such a complex nature as to defy ade- 
quate explanation in the short time avail- 
able. 

In the modern common battery ex- 
change the operation is such that when a 
subscriber removes his receiver fro: the 
hook a lamp will be automatically livhted 
in front of the operator at the central 
office, who handles the calls of the group 
of subscribers to which this particular 
subscriber belongs. The operator in re- 
sponse to this signal makes connection 
with the subscriber’s line by inserting a 





proven that these guesses 
are almost always too 
small, for the growth of 
telephone service in the 
United States has far 
exceeded expectations. 


SUBSCRIBERS LINE CIRCUITE 





We also know by statis- 
tics from other cities 
approximately the num- 
ber of calls each sub- 
scriber will make per 
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day. This figure ranges 
from about eight calls 
per day in smaller and less active cities 
to something like 30 calls per day in our 
largest business centres. Experience has 
also taught us that the average length of 
time from the time a subscriber takes his 
telephone off his hook in making the call 
to the time the connection is completed 
with the subscriber called for will vary not 
far from six seconds, if the service is 
prompt; and that the average length of 
conversation is somewhat less than two 
minutes. Knowing these figures and the 
average length, and therefore the average 
resistance of the various subscribers’ lines, 
and of the connecting apparatus, the num- 
ber of ampere-hours required for the sub- 
scribers’ circuits is readily determined. 
To this must be added the number of am- 
pere-hours required for the operators’ 
transmitter circuits, the supervisory lamp 
circuits, and any other circuits that may 
exist. The whole may be reduced to a 
certain number of hundredths of ampere- 
hours per connection, a most convenient 
unit. 


Fic. 


2.—SUBSCRIBER’s LINE CIRCUITS. 


plug into the spring jack of that line, and 
after having ascertained his wants, com- 
pletes the connection with the subsvriber 
called for by means of a second plug at- 
tached to the first. As soon as a counec- 
tion is thus made with a subscriber’s | ine, 
the line lamp normally in control oi the 
subscriber is disassociated from the !ine, 
but another lamp associated with the plug 
is placed under the control of the sub- 
scriber, this lamp being known as a sujr- 
visory lamp. 

In Fig. 2 is shown a complete line cir- 
cuit in diagram, including the apparatus 
at the subscriber’s station, which is shown 
at the left, and the apparatus at the cen- 
tral office, which is shown at the right. 
The apparatus at the subscriber’s station 
consists of an induction coil, a receiver, a 
granular carbon transmitter, a two-micro- 
farad condenser, a 1,000-ohm bell and an 
automatic hook-switch mounted in a suit- 
able manner. It will be noticed from the 
diagram that the circuit between the two 
sides of the line is held open to direct cur- 
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rents by the condenser, and to all currents 
by the hook-switch contact, while the re- 
ceiver is on the hook. This leaves the bell 
in operative relation to the line, for the 
pur pose of receiving calls; the path of the 
ringing current, which current is, of 


course, alternating, being through one side 


of the line, through the bell and condenser 
to the other side of the line. When the 
rece'ver is removed from its hook, the cir- 
cuit between the two sides of the line is 
closed, allowing the passage of direct cur- 
rer ‘hrough the secondary of the induction 


co’! and the transmitter in series. At 
th: -me time another circuit—containing 


the transmitter, the receiver, the primary 
of ‘:c induction coil and the condenser—is 
eloced. The object of this latter circuit, 


wiih is local to the subscriber’s station, 
will be pointed out later. 
\: the central office, in addition to the 
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springs of the answering jack, and thus 
complete the talking circuit. The third 
is adapted to engage the ring contact 
of the jack, and being in connection 
with the live side of the battery, causes 
a current to pass from this side of 
the battery through the ring contact 
of the jack and the coil of the cut-off 
relay back to the other side of the battery. 
The energization of the cut-off relay 
serves to open the circuit of the line relay, 
as already described, and this, when oper- 
ated, extinguishes the lamp. 

One of the cord circuits is now shown 
in Fig. 3. In this the answering and call- 
ing plugs are shown at the extreme left 
and right-hand portions, respectively, each 
having, as beforesaid, three contacts, two 
of which, the tip and sleeve, are connected 
by wires shown in heavy lines, which form 
part of the talking circuit, and the third 


of which is connected 
[tS 5 ae through the supervisory 
| ——E—E——EEE 








signaling apparatus to 
the live side of the bat- 
tery as shown. The tip 
and sleeve sides of the 
answering plug are con- 
nected together through 




















the two halves of one 
side of a repeating coil, 
between which is con- 
nected a common battery. 
In the same manner the 
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<> tip and sleeve strands of 








Fie. 3.—D1aGRAM OF A CorD CIRCUIT. 


suswering jack and the multiple jacks, 
ihere are two relays, one termed the line 
relay, Which is normally in circuit across 
the line in series with the 24-volt storage 
battery common to all lines, and the other 
termed the cut-off relay, which is in an 
\uxillary cireuit, and is adapted to open 
the circuit through the line relay and the 
battery as soon as a plug is inserted into 
any jack belonging to its line. Under 
normal conditions, both relays remain un- 
perated and the conditions are as shown. 
\s soon, however, as the subscriber re- 
moves his receiver from the hook, the cir- 
cuit between the two sides of the line is 
made complete at the subscriber’s station 
and the current at the central office ener- 
sizes the relay and closes the circuit con- 
taining the line lamp and the battery. 
This lamp is located in immediate proxim- 
ity to the answering jack, and the opera- 
tor, seeing it illuminated, inserts a plug 
into the answering jack in response to the 
call. This plug is one of many pairs 
within the reach of the operator and has 
three contacts, two of which, the tip and 
sleeve, are adapted to engage the two 


the calling plug are con- 
nected by the two halves 
of the other winding of the repeating coil 
between which is connected to the same 
battery. 

This repeating coil, and there is one of 
them for each pair of cords and plugs, 
has four windings, each having approxi- 
mately 3,300 turns, all of these windings 
being on the same magnetic core. It is evi- 
dent that these connections allow direct cur- 
rent from the storage battery to pass out 
over the metallic circuits of the two connect- 
ed lines to energize the transmitters. A fluc- 
tuation in the current flowing in either 
line will, however, by induction between 
the windings of the repeating coil, cause 
a corresponding fluctuation in the current 
of the other line. In this way conversa- 
tion between two connected lines is made 
possible, it being by induction rather than 
conduction. 

In the sleeve strand of the cord of 
each plug is connected a supervisory 
relay, which is energized, as is readily 
seen, only while current is flowing over 
the line to which the corresponding plug 
is connected, t. ¢., while the receiver of 
that line is off its hook. These relays con- 
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trol the circuit of supervisory lamps by the 
illumination or darkness of which the 
operator is enabled to ascertain the condi- 
tion of the connected lines. On the right 
of this figure is shown the ringing and 
listening keys. The former is a device for 
switching the alternating-current gener- 
ator into the circuit of the calling plug 
and its connected line; the latter connects 
the operator’s head telephone, which is 
shown in the centre of the diagram, across 
the two sides of the cord, in order to en- 
able the operator to communicate with 
either subscriber. 
——*@> 
High-Speed Electric Railways in 
Germany. 





In a recent letter to the editor of the 
EvectricaL Review, Mr. Gisbert Kapp 
says that articles hitherto published 
about high-speed traction experiments in 
Germany have erroneously stated that 
these were undertaken by the government. 
They have been made by private parties 
and work on the locomotives is at present 
in progress. It is thought that the lines 
will be in operation by August 1, 1901. 
ae 
Trolley Automobiles in Germany. 








Consul-General Guenther, of Frankfort, 
says that a Berlin engineer has constructed 
a trolley automobile line similar to that ex- 
hibited at the Paris Exposition, at Ebers- 
walde, a small city near the German capi- 
tal. In this system the automobile receives 
its motive power from an overhead wire by 
means of a trolley, which is connected 
with the automobile by a movable cable. 
This allows the vehicle to turn out at any 
place on the road. The consul-general 
adds that the line has been favorably in- 
spected by experts, and that the system is 
expected to meet with general favor in 
Germany. 


—————ae 


Orders for American Tools. 





For the past few weeks the lack of 
orders for American machine tools from 
the London market is said to be more 
noticeable than ever. From each and 
every market comes a different excuse for 
the existing conditions. The manufactur- 
ers’ agents in London claim that the mar- 
ket there is overstocked with our prod- 
ucts, and until those are disposed of the 
demand will be dull. Berlin representa- 
tives say that German imitations of 
American machine tools is slowly driving 
out the genuine article. The agents in 
France, and there are but few, state that a 
great deal of machinery and tools from 
the exposition was sold after it was closed 
in open market, and a little time will be 
required before new sales can be made. 
As the agents in France, Germany and 
England practically control the trade for 
the rest of Europe, there is hardly any 
business being done. 
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Views, News 
and Interviews 


It was during a recent gathering of 
newspaper men at Niagara Falls that Mr. 
W. B. Rankine, vice-president of the 
Niagara Falls Power Company, related 
some of the experiences that accompanied 
the starting of the great power plant. 

“In those days,” said Mr. Rankine, “this 
installation seemed even more gigantic 
than it looks to-day. While it is true that 
some of the principles involved in its con- 
struction had been tried before, nothing 
so big had been attempted and, naturally, 
while we had the utmost confidence in our 
engineers there was a feeling of decided 
nervousness about the way the plant would 
work when the great wheels were first 
turned. As you know, the turbines that 
we use here are water-borne. That is, 
the water which feeds them goes down in 
a steel flume to a point below the wheel 
and comes up through the wheel, exerting 
upon it a tremendous lifting effort calcu- 
lated exactly to balance the ponderous 
weight of wheel, shaft and the revolving 
field of the dynamo above. Naturally, 
if the pressure of the water should over- 
balance this weight there would be trouble, 
and quite as naturally if it failed to bal- 
ance it the enormous weight resting on 
the lower bearing in the wheel would cause 
endless trouble. This was one of the 
many points that we were a little nervous 
about, and I well remember the day when 
water was first turned on we went about 
thinking, if we did not say, ‘will they 
balance?” They did, and the calculations 
were proven entirely correct; but I shall 
never forget those moments of anxiety 
when success or failure hung upon that 
one question of balancing a revolving 
weight of many tons upon the up-rush of 
a stream of water.” 


The extension of local exchange serv- 
ice in large business offices in our greater 
cities has been in many respects highly 
satisfactory, but some curious questions 
have grown out of it. One of the hardest 
to decide is this: Who shall wait at the 
telephone, the man who calls or the one 
who is called? This may seem simple, 
but a lack of proper appreciation of the 
matter has already led to several cases of 
friction and loss of temper. Let us sup- 
pose two very busy men: A says to his ex- 
change operator, “call up Mr. B.” In due 
time Mr. B’s exchange operator informs 
him that Mr. A wishes to speak to him. 
Mr. A has meanwhile hung up his tele- 
phone and is waiting for his exchange 
operator to say “all right, go ahead.” Mr. 
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B rushes to the telephone, says “hello!” 
and is politely requested to wait a minute. 
He may have been interrupted in the midst 
of his affairs, and naturally he does not 
want to wait a minute or any fraction of 
one. The question is, shall he wait with 
patience or should Mr. A remain glued 
to the telephone and do the waiting him- 
self? Far be it from us to decide this 
question, but it is one about which there 
ought to be some unity of opinion, other- 
wise more imprecations will descend upon 
the entirely innocent and harmless tele- 
phone operator. 


This telephone business brings out 
strongly another of those little defects in 
the design of the human body which are 
becoming apparent nowadays. The ear 
is an exceedingly intricate and generally 
satisfactory piece of apparatus, but it has 
its limitations. Occasion has been taken 
before to speak of the regrettable absence 
of earlids for the shutting out of un- 
pleasant sounds. The man at the tele- 
phone to whom some one else is trying to 
speak at the same time suddenly discov- 
ers that although he has two ears they 
will not work separately. It looks like a 
waste of natural material for a man to 
have two ears and to be obliged tu listen 
How much better it 
would be if he could listen to the tele- 
phone with one and take in conversations 
in his immediate neghborhood with the 
other! 


with both at once. 


United States Consul Warner, of Leip- 
zig, Germany, in a recent communication 
to the Department of State, reports that 
there is a great need for electric heaters 
in the street cars of Leipzig, as the three 
electric street railways in and about the 
city have not a single car heated during 


the coldest days in winter. Before the 
electric lines were installed the horse cars 
then used were heated by coal fires in iron 
boxes, but after several months’ trial the 
system was abandoned. Consul Warner 
says that it is not because there is no cold 
weather during the winter that the street 
cars in most of the German cities are not 
heated, but because the local authorities 
have no laws compelling the street rail- 
way companies to make their cars com- 
fortable, and unless they are required to 
do so by law will not put themselves to 
this extra expense. Mr. Warner urges the 
introduction of American heating appara- 
tus for the Leipzig cars, but states that in 
order to meet with success it will be neces- 
sary in the first place to convince the city 
authorities of the fact that the health of 
the public at large is endangered during 
the winter by riding in the cold cars. 
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Book Reviews 


“Telephone Lines and Their Properties.” 
By William J. Hopkins. New York. Long. 
mans, Green & Company. 307 pages. 41 
by 7 inches. Many illustrations. Cloth, 
— by the ELectricaL Reyinw at 


This book, written by a professor in the 
Drexel Institute, won an excellent reputa- 
tion in former editions. The new eiition 
has been revised and brought up to date 
and contains matter of interest referring 
to composite working, wireless telephony 
and Dr. Pupin’s improvements in long- 
distance lines. It is a good, practical 
handbook and one that can be read by 
telephone men with profit and interest. 


“Practical Electrical Testing in Physics 
and Electrical Engineering.” By G. D. 
Aspinall Parr. London. Longmans, Green 
& Company. 392 pages. 5% by 8% inches, 
231 illustrations. Cloth. Furnished by the 
ELECTRICAL REVIEW at $2.50. 


Mr. Parr’s work is a systematic course 
of instruction in electrical testing. It is 
an excellent handbook for use either in 
the college laboratory or in the workshop 
of a high-class manufacturing estallish- 
ment. The first chapter is devoted to the 
art of curve plotting, which is an excellent 
idea. The work is well indexed and illus- 
trated and contains excellent tables of con- 
stants and logarithms. 


“American Street Railway Investments.” 
1901 edition. New York. The Street Rail- 
way Publishing Company. 300 pages. 10 
by 14 inches. Many maps. Cloth. Fur- 
nished by the ELEcTRICAL REVIEW at $5.00. 


This year’s edition of this excellent 
work has been revised with great care to 
April 1, 1901, and reports upon all the 
street railway companies in the United 
States and Canada. Wherever it is possi- 
ble the history of organization is included, 
together with a description of the capital 
stock and bonds issued or proposed, with 
dates of issue and maturity, interest, 
dividends paid, trustee of mortgage, etc. 
A description of the plant and equipment 
is given in each case, with the names of 
present officers and directors. For many 
companies official comparisons of operat- 
ing receipts and expenses are shown, giv- 
ing net surplus, assets and _liabilitics. 
Many details of consolidations of smaller 
companies into larger ones are given, while 
maps of the principal street railway prop- 
erties on a large scale are inserted. ‘lo 
street railway officials, bankers, trust com- 
panies, investors, contractors, manufact- 
urers, dealers in railway supplies and all 
who are interested in street railway mat- 
ters the book affords an admirable com- 
pendium of information not easily to be 
obtained elsewhere. 
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Electrical 
Patents 


A new electric light vacuum tube which 
the inventor claims will obviate the crack- 
ling, spitting or hissing sound while the 
current is passing through the same, con- 
sists of the usual tube made of glass or 
other transparent material, and having its 
ends roughened in any manner, either by 














Vacuum TUBE LIGHTING. 


hydrofluoric acid or by means of an emery 
wheel or sand blast. These roughened 
portions are then electroplated by first dip- 
ping the tubes into a bath of nitrate of 
silver or like substance, and then submit- 
ting them to a plating bath. The in- 
ventor, who is Mr. D. McFarlan Moore, of 
Newark, N. J., claims that electro-deposit- 
ed terminals of this character will be 
silent, and, aside from this, that they 
have other advantages in that they will 
not be easily scraped off or torn, and the 
circuit conductors may be readily soldered 
thereto instead of having to be simply 
wrapped around them. 


A novel electrical conductor, or brush, 
that has recently been patented by Mr. 
William A. Markey, of Saginaw, Mich., 
consists of a block of porous material, such 
as carbon, throughout which silver is dis- 
tributed. The manner of accomplishing 




















CoMMUTATOR BRUSHES. 


this is to immerse the carbon block 
in a solution of a silver compound 
and permit it to remain till thorough- 
ly saturated, so as to cause the im- 
pregnation of the material to become 
uniform. It is then thoroughly dried 
in a moderate heat, after which it is heated 
sufficiently to reduce the silver compound 





ELECTRICAL REVIEW 


to metallic silver. This metallic silver 
will thus be deposited in the pores of the 
material and coat the particles thereof, 
thereby uniting them mechanically and 
electrically and forming an electrical con- 
ductor of increased conductivity. The brush 
is, of course, especially adapted for dyna- 
mo electric machines. When it is desired 
to form a brush having zones or areas of 
varying conductivity a block of untreated 
carbon may be cemented to a block of 
treated carbon, or a treated block may be 
placed between two untreated blocks, thus 
producing a compound construction hav- 
ing a central portion of high conductivity 
and outer portions of lower conductivity. 


An interesting improvement in electrical 

. furnaces has been patented by Guillaume 
D. E. Chalmot, of Holeombs Rock, Va., 
who has assigned his entire interest to the 
Wilson Aluminum Company, of New York 
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ELEcTRIC CRUCIBLE FURNACE. 


city. In the improved structure, a non- 
conductive casing is provided, through 
which extend carbon pencils that form a 
support for a crucible. Passing through 
the bottom of the casing is a vertically dis- 
posed pencil! that is slidably mounted and 
can be brought into close relation to the 
bottom of the crucible. One pole of a 
suitable source of electrical energy is at- 
tached to this vertically mounted pencil, 
and the other pole is connected to the 
crucible supporting pencils. By this con- 
struction, therefore, the crucible itself 
forms a part of the circuit, and the pencil 
beneath is adjustable to obtain the proper 
resistance. Instead of allowing the heat 
to pass off over the crucible, the top is her- 
metically sealed, and the exhaust openings 
or outlet openings are located in the bot- 
tom of the casing. This is an improve- 
ment in that the heat is all maintained 
within the casing, as the only outlet is at 
the bottom thereof. 


An improvement in electric elevators 
has been patented by Mr. Nils O. Lind- 
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strom, of New York city, who has as- 
signed his interest to Mr. Walter L. Tyler. 
In the present mechanism, a counter- 
weight is provided which is heavier than 
the empty car, and an electrical actuating 
machine is employed which acts as both 
a motor and a generator according to the 
relative weights of the car or the counter- 
weights therefor, as will be readily un- 
derstood. In slow-speed elevators of this 
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ELECTRIC ELEVATOR. 


class it is not necessary to provide more 
than one speed for actuating the machine, 
as the brake can be relied upon to graduate 
a stop sufficiently to avoid a shock, and 
accurate stops at landings are easily ac- 
complished ; but in high-speed elevators it 
is essential that the speed of the actuating 
machine be reduced before stopping at a 
landing by some other means than a brake, 
as the action of the brake on a car travel- 
ing at a high speed would inflict a serious 
shock on the car and its load. Further- 
more, an accurate stop at a landing can 
not usually be accomplished when a car is 
running at high speed without first slow- 
ing down to a certain extent. Hence for 
high-speed overcounterweighted elevators 
it is desirable to provide means for auto- 
matically varying the speed of the 
actuating machine regardless of whether 
it is running as a motor or as a generator, 
and to accomplish this the inventor con- 
ceived the idea of providing the armature 
of the machine with a plurality of inde- 
pendent circuits, ‘which are independ- 
ently commutated, and connecting the 
said circuits in series or parallel or in any 
combination thereof to obtain a variation 
of speed, as in that case the speed of the 
machine would be the same regardless of 
whether it be acting as a dynamo or as a 
motor. A suitable switch is arranged in 
the car and connected with these circuits 
so as to effect the desired result whether 
the machine is running as a motor or as 
a generator. 
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Spherical Coil Wattmeters and Phase 
Indicators. 


It is generally recognized nowadays that 
an indicating wattmeter is essential to 
modern switchboard equipment, especial- 
ly for alternating work. The accompany- 
ing type of wattmeter has been brought 
out by the Stanley Electric Manufactur- 
ing Company, of Pittsfield, Mass., to meet 
the requirements of a switchboard instru- 
ment. It is composed of a movable coil, 
to which the pointer is attached, suspended 
within the field of a fixed coil which car- 
ries the main current of the circuit, while 
a derived circuit, in which the current 
varies proportionately to the electro-mo- 
tive force across the mains, is led through 
the movable coil. The winding of the 
fixed coil is of spherical form, from which 
the instrument takes its name. An air 
dash-pot is used to damp the movement 
of the movable coil, which is delicately sus- 
pended in jewel bearings. The instru- 
ment is quite dead-beat in operation and 
is not affected either by change of fre- 
quency or leading loads of any power fac- 
tor. Of course the instrument is equally 
available and efficient for direct-current 
work. The resistance employed in the 
pressure circuit is about 30 ohms per volt. 
In this type of instruments, made for 150 
amperes or less capacity and for use for 
circuits up to 5,500 volts, the total current 
is led through the fixed coil and the re- 
sistance is contained in the case. For in- 
struments of a greater capacity, or for 
use on circuits of higher voltage, series 
transformers are provided. This requires, 
however, calibration for the frequency at 
which it is ‘intended to operate. The ap- 
paratus is insulated for extremely high po- 
tentials and may be subjected to pressures 
as high as 10,000 volts between case and 
working parts without danger. 

Since disturbances due to a heavy lag- 
ging or leading load on a line containing 
synchronous motors can be counteracted 
by varying the field current of the motors, 
it is desirable to know the condition of the 
phase relation of current and electro-mo- 
tive force in order to ascertain the proper 
degree of excitation. The Stanley com- 
pany has brought out a phase indicator 
which indicates whether the current is 
lagging behind or leading the electro-mo- 
tive force, and it is believed that this in- 
strument will find an important use at 
stations where motors are being run from 
the same mains that supply the lighting 
load. The instrument is a modification 
of the spherical coil wattmeter having its 
zero at the centre of the scale. It de- 
pends for its action upon the principle 
that no force is exerted between two coils 
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carrying currents 90 degrees apart in 
phase. In two-phase systems the pressure 
and current circuits of the instrument are 
taken from the separate phases. In single- 
phase systems the pressure is taken into 
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A Belgian Freak. 


A very peculiar system of. electric trac. 
tion, the invention of two young Belgian 
electricians, is now being tested at the 
works of M. Jules Dulait, says Enyincer- 
ing. In this system the line itself is prac. 


» tically the stator of a gigantic three-phase 


motor, whilst the moving car is fitted up 


. as the rotor of the motor. In short, if the 


tator of a three-phase motor was opened 


, out straight it would represent the track 


on the new system, whilst a section of 
rotor would represent the moving car. ‘he 
three-phase currents in the line fori a 
traveling magnetic field. At the sain 


# time currents are induced in the wind:ncs 


SPHERICAL Cor, WATTMETER. 


the instrument through step-down trans- 
formers or a series resistance and is made 
to lag 90 degrees behind the current. 
With three-phase circuits two of the press- 


























CONNECTIONS FOR WATTMETERS. 


ures are compounded. The instrument is 
said to work admirably in practice and is 
exceedingly simple and positive in its in- 
dications. 
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Street Railway Strike at Albany, N. Y. 


A general strike of the employés of the 
Union Traction Company, involving the 
street railway systems of Albany, Troy, 
Rensselaer and Cohoes, N. Y., and other 
towns in that vicinity began May 12. As 
this issue goes to press apprehension of 
riotous outbreaks has caused the local 
authorities to ask for military assistance, 
and about 1,200 troops have been sent to 
the disturbed district. Among them is the 
Twenty-third Regiment, N.G.S.N.Y., 
of Brooklyn. Just before the arrival of 
the troops William Marshall, a motorman 
who was assaulted by rioters, was so severe- 
ly injured that he is expected to die. 


arried on the car, just as they would ie 


+ in the windings of a rotor, and the attrac 
tion between these currents and the traye 
+ ing magnetic field provides the necessary 


tractive force. It will be seen that, as 1 
current enters the car from the line, n 
form of trolley is needed, and in no por 
tion of the system save in the generatii; 
stations themselves is there moving 1m 
chinery. The inventors expect to obtain 
good results in working high-speed tratiic, 
but admit that it is quite unsuitable for 
trains running at speeds of 20 miles an 
hour or so. It is obvious that before mak- 
ing their system a commercial success, 
the inventors will have to solve many 
mechanical and electrical problems. 
= 

Plans of the Metropolitan Street Rai!- 

way Company, of Kansas City, Mo. 


It is planned by the Metropolitan Sireet 
Railway Company, of Kansas City, Mo., 
to build shops for the construction of all 
its own cars at a cost of $150,000. ‘he 
land for the shops has already been pur- 
chased, thirteen acres, and construction 
work will begin in a short time. The com- 
pany is also engaged in negotiations which 
have resulted in the sale to it of the Kan- 
sas City Electric Wire and Subway Cor- 
pany, by transfer from the Kansas City 
Electric Light Company, and the East 
Side Electric Railway Company. The 
company’s plans include, besides the new 
car-building shops, a large power-house 
and the conversion of its cable lines. It 1: 
believed also that the company will con- 
tinue the electric lighting system throug'i- 
out the city and that, with the power re- 
quired for the operation of all the street 
railways in Kansas City, will require a‘ 
least 30,000 horse-power. When the power 
plant and new shops are finished they will 


have cost about $1,000,000, and the im- 
provements to the properties of the Elec- 
tric Wire and Subway and the City 
Electric Light companies will cost about 
$1,200,000 more. 
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Electric Telpherage. 
The word “telpherage” was coined by 
Professor Fleeming Jenkin when he first 


devised the system of electric transporta- 
tion of goods and packages, now nearly 
20 years ago. The idea, as he developed it, 
was excellent, but in those days there were 


no sitisfactory motors, and the numerous 

problems connected with conveying cur- 

ren from an overhead or suspended line 

to :-otors had not been solved by trolley 
railway practice as they are to-day. 

2 system which is here illustrated is 

rn recrudescence of this idea and 

has been worked out to exceedingly satis- 

y and practical accomplishment by 

iited Telpherage Company, of New 











ELECTRIC TELPHER HANDLING BoxEs ON 
TRUCK. 


ork. In brief, the system consists of a 
ine of overhead steel wire cable, strung 
iut, upon which runs an electric motor 
‘king its current from conducting wires 
-uspended above the taut cable and carry- 
ig below it the load which is to be trans- 
iorted. The device is exceedingly simple 
and contains no gearing or other reducing 
apparatus. The traction wheels which 
un on the cable are mounted directly on 
‘he motor shaft. As can readily be un- 
derstood from an inspection of the ap- 


paratus as shown in the illustrations, the 
telpher can be made to go anywhere that 
cable and wires can be strung. It goes 
around sharp curves and can be switched or 
turned out to pass another apparatus com- 
ing in the opposite direction, while its 
entire movement may be regulated either 
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manually or automatically from any de- 
sirable point by simple devices. 

It is claimed that the amount of power 
required to operate the system is so small 
as to be entirely inappreciable in a plant 
lighted by electricity. The structure, be- 
ing simple and comparatively inexpensive, 
is very flexible and may be used anywhere 
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telpher is the adaptation of an electromag- 
net in connection with an electric hoist 
on the traveling mechanism. The electro- 
magnet takes hold of and lifts up any kind 
of castings (iron), and the whole appli- 
ance being overhead it is not necessary 
to keep the floor clear as is the case with 
a tramway track. For foundry work the 
same telpher that carries the finished 
product away may be used to bring in coal 
by changing its carrier to a self-dumping 
bucket. 

Since the length of the line is only lim- 
ited by power transmission considerations, 
it is possible to work these systems over 
great distances and thus to bring the ad- 
vantages of railway transportation to fac- 
tories or other isolated industries. When 
unwieldy freight, such as rails or lumber, 
is to be carried, it is suspended from 
trailers which are towed behind the tel- 
pher. 








i -> 
A Well-Arranged Telephone Exchange. 

The exchange of the Sandusky, Ohio, 
Telephone Company is one that may well 
be regarded as a model for central offices 


in cities of medium size. In the ELEctRIC- 
AL Review for May 4, 1901, a fully illus- 
trated description of the various features 
of this exchange was published. Herewith 
is shown a floor plan of the exchange, 
showing the excellent arrangement of the 
various appurtenances and giving an idea 
of the care with which this important fea- 
ture has been worked out. It is unneces- 
sary to give any extended description of 
this plant, which speaks for itself. The 
completeness of arrangement that has been 
attained is one that will forcibly strike 
telephone engineers who have laid out 
plans for central offices. The main oper- 
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FLoor PLAN OF THE SANDUSKY TELEPHONE EXCHANGE. 


where it is desirable to transport loads of 
not too great weight. In foundries, for 
example, for the transportation of molten 
metal in ladles, for the removal of refuse 
material to the dump heap and for the 
transfer of castings from the foundry 
floor to the finishing works, the machine 
has been already applied with eminent 
success. An interesting application of the 


ating room is easily accessible from the 
general office, while the manager’s private 
office is so arranged that he has easy super- 
vision of the whole exchange. Attention 
is particularly called to the arrangement 
for the comfort of the operators, and the 
large space behind the main switchboard 
making access to all its important parts 
exceedingly convenient. 


| 
Managers Pavare Orrice L4 








A Royal Automobile. 


King Leopold, of Belgium, has recently 
had constructed for him, by Messrs. Pan- 
hard et Levassor, of Paris, France, a 20- 
horse-power automobile, whose power can 
be increased to 30 horse-power. The body of 
the carriage is built of hammered alumi- 
num, painted in red, with its lower part 
royal blue. The wheels are also said to be 
blue, decorated with red. All the woodwork 
which is visible is constructed of highly 
polished mahogany fitted throughout with 
brass, the seats being covered with red 
morocco and shaped as easy-chairs. In 
the words of a contemporary, “It is one 
of the most stylish automobiles in exist- 
ence.” 


—_ +. 


A Dot’s Difference. 


One of the most ludicrous mistakes 
made by the telegraph was caused by the 
loss of a single dot in a telegram from 
Brisbane to a London news agency, says 
the Telegraph Age. As it reached Lon- 
don it read: “Governor-General twins first 
son,” which the news agency “edited” 
and sent around to the papers in the fol- 
lowing form: “Lady Kennedy, the wife 
of Sir Arthur Kennedy, Governor-Gen- 
eral of Queensland, yesterday gave birth 
at Government House, Brisbane, to twins, 
the first born being a son.” The telegram 
arriving in the small hours of the morn- 
ing, there was no time to check it or re- 
fer to Debrett, and it was published by 
most of the newspapers in London and 
the provinces and caused an unexpected 
sensation. Sir Arthur’s friends pointed 
out with conclusive force that some one 
had blundered, as there never was a Lady 
Kennedy, Sir Arthur being a bachelor. 
The repeat message, which followed, read: 
“Governor-General turns first sod,” re- 
ferring to a railway ceremony. 

~~ Te 
Helena, [lont., Light and Railway 
Plant. 

A syndicate of eastern capitalists is re- 
ported to have completed arrangements 
for the purchase of stocks and bonds of the 
company which owns the street car, elec- 
tric and gas light plants in Helena, Mont., 
the consideration being $250,000. The 
25-vear franchise proposition of the com- 
pany to the city council is said to have 
been accepted and the proper ordinances 
drawn and passed, the company agreeing 
to put $50,000 in improvements to the 
plants, a new modern system of street 
lighting and a reduction in the cost of 
street car-fares, based on the same sliding 
scale which governs the lighting proposi- 
tion. The company is said to have in- 
vested more than $2,000,000 in its plants, 
having one of the largest and most com- 
plete water-power lighting plants in the 
United States, developing 12,000 horse- 
power. 
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Mr. Vreeland’s Advice Taken. 

Recently Mr. H. H. Vreeland was making 
a speech to young men and spoke very em- 
phatically on the question of personal 
manner and outward appearance. “If 
you are looking for a job and have one in 
sight,” said he, “and have but $24 in the 
world, spend $20 for a new suit of clothes, 
$3.50 for a pair of shoes, 50 cents for a 
hair cut and shave. Then walk where 
that job is and ask for it like a man.” 
The boys applauded. 

The next day a spruce-looking young 


Vol. 38—No, 29 


Interchangeable Direct-Alternating 
Enclosed Arc Lamps. 


The fact that many central stations 
operate both direct and alternating cur- 
rents and that the former have two or 
more standard voltages has led the Helios- 
Upton Company, of Philadelphia, Pa., to . 
produce the are lamp shown in the accom- 
panying illustrations, which is so fitted 
that by a few changes in its internal parts 
it may be made to operate on various (i- 
rect-current voltages or on alternating cur- 
rent. The mechanism of the lamp is sup- 


EXTERIOR AND INTERIOR VIEWS OF INTERCHANGEABLE ARC LAMP. 


man walked into Mr. Vreeland’s office. 
“Please give this card to the president,” 
he said. 

Mr. Vreeland looked at the card when 
it reached him. On the same were these 
words: “I have paid $20 for this suit of 
clothes, $3.50 for a pair of shoes, 50 cents 
for a hair cut. I have walked from Har- 
lem. I would like to have a job as con- 
ductor on your railroad.” 

He got his job—New York Commer- 


cial Advertiser. 
~-_>_- 


Practical Result of Wireless 
Telegraphy. 

Consul-General Guenther, of Frankfort, 
says that the captain-of a channel mail 
steamer, which is equipped with an ap- 
paratus for wireless telegraphy, reports 
that on his last trip a message was re- 
ceived from the French lightship, which 
is anchored about 25 sea-miles from Dun- 
kirk, stating that the latter would be un- 
able to light up the next night unless help 
arrived from shore. The captain at once 
sent a second wireless message to La 
Panne, on the Belgian coast, from which 
point it was forwarded to Dunkirk by the 
regular telegraph line. From this place 
a boat was despatched to the lightship 

and the necessary repairs were made. 


ported by a central tube. The upper car 
bon-holder has a flexible cable connection, 
entirely doing away with sliding con- 
tacts. When used on direct-current cir- 
cuits the resistance wire used with thc 
lamp is wound on a cast-iron frame cov- 
ered with a special fireproof enamel, whic!) 
is claimed not to crack in service. Thi- 
wire is of such size that a short-circuit in 
the lamp will not burn it out. The out- 
side casing is all in one piece and can be 
removed by loosening three screws. 

By an arrangement tl 
alignment of the carbons is made inde- 
pendent of the accuracy of the shay 
of the inner globe. By supporting th 
latter from the bottom, accidents due 
to the falling off of the globe are 
obviated and it is made possible to re- 
move the inner globe when the lamp is hot. 
To change these lamps from 110 volts 
direct to 220 volts, or to alternating, it is 
only necessary to replace the resistance 
with another or with a choking coil, as 
all this apparatus is made to standard size 
and interchangeable, and the substitution 
can be made in a few moments. 


ingenious 
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A New Heavy-Current Primary 
Battery. 
While the storage battery is an admira- 
ble piece of apparatus for the production 


of comparatively powerful currents of elec- 
tricity. the difficulty of having storage cells 
recharged has made their use inconvenient 
in many places. It is in order to provide a 
primary battery which shall unite the 
powerful current capacity of the storage 
cel] with ease of recharging that the 
type of cell here illustrated has been 


brought out by the Hussey Dynamo Bat- 


Company, New York city. The cell 


tery 

is an invention of Mr. Charles A. Hussey, 
who has been well known in connection 
with the battery field for many years. 

‘he cell is of the mercury bisulphate 
type and its construction can be easily 
understood by reference to the accompany- 
ing ‘ijustrations. The outer containing- 
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too much saturated with zinc salts a 
syringe inserted in the hole at the top of 
the zinc may remove some of this and re- 
place it with water. The mercury, which 
is a valuable product, may be allowed to 
collect in the jar and be saved, if desired. 

It is claimed by the inventor that this 
battery is very convenient for running elec- 
tric fans. 'T'wo cells, each eight inches 
high, are said to operate a 15-watt fan 
with great satisfaction. On open-circuit 
the battery has but little local action and 
remains substantially unimpaired. The 
cell gives 1.5 volts and is excellently adapt- 
ed for light motor work or operating gas 
engine sparkers. 





Sd 
New Electric Railway in Teneriffe, C. I. 


The electric tramway line connecting 
the port of Santa Cruz with the town of 
La Laguna was opened to the public on 
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From the present terminus there will be 
a regular service of automobiles to the 
town of Orotava until the tramway is 
finished. The total length of the line 
will then be 27 miles. The company is 
known as Compania Electrica de Tramvia 
de Teneriffe. It is a Belgian company 
and is capitalized for 1,600,000 francs 
($308,800). The rails, rolling stock and 
machinery were imported from Belgium, 
although part was originally from Italy, 
France and the United States. It is a 
three-foot-three-inch gauge, and the con- 
cession provides that the road must be 
finished within five years. There is also 
a concession for an electric double-track 
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jar is made of glass or rubber, while the 
zinc and carbon elements are made of the 
hollow cylindrical form shown in the 
drawings and present a large surface of 
the electrolyte. Aluminum is used for the 
upper connectors of the battery, this metal 
resisting the attack of mercury bisulphate 
perfectly. The lower end of the carbon 
is provided with an inner flange, enabling 
it casily to hold the porous cup in which 
ix suspended the circular zine. This is 
nade of two rings connected by straps. 

In setting up the battery the porous cup 
is placed inside of the hollow carbon and 

‘ space between the two filled up with 
‘sulphate of mercury to the flaring por- 
tion of the carbon shown in Fig. 2. The 
‘ne is suspended inside the porous jar 


und the whole cell filled up to the 
proper level with water. When the 
ittery runs down somewhat in oper- 


“tion new mercury bisulphate can easily 
placed in the funnel-shaped flare 
the carbon cup. The metallic mer- 

cury which is precipitated passes between 

ie carbon and the porous cylinder at the 

»ottom and collects in the bottom of the 

containing-jar. 

After the exciting solution has become 


March 15, 1901. Besides carrying pas- 
sengers, the managers have trucks for 
moving freight, principally fruit, which 
is the main export from this island, says 
United States Consul Berliner, writing 
from Teneriffe, Canary Islands. The 
power-house is situated at La Cuesta, a 
little over half way (about three miles) 
between the two towns and at an elevation 
of 960 feet, La Laguna being 1,804 feet 
above the sea level and distant a little over 
5.6 miles. 

The cars start from the mole at the 
port and run through the principal street 
up the main road, which is built on a 
zigzag plan on account of the grade. It 
is but a single track, with switches at 
every kilometre except in the town of 
Santa Cruz, where it runs up one and 
comes down another street. It is an over- 
head-trolley system, the wires being strung 
on poles, some of wood and others of iron. 
In the towns it is strung over the street 
from house to house by insuleted rivets 
driven into houses opposite each other 
and connected with the wire. 

The concession for this line was granted 
at Madrid and includes the whole of the 
road between Santa Cruz and Orotava. 


system between the ports of Luz and Las 
Palmas, in the island of Grand Canary, 
which has been granted to another Belgian 
company. The road will run along the 
seashore and extend from four to five 
miles. It will be a great improvement 
and no doubt a better paying investment 
than the Santa Cruz-La Laguna road, as 
Las Palmas is now virtually the principal 
town of these islands, and is doing about 
double the Lusiness of Teneriffe. 





> 
Trains to the Electric Light 
Convention. 


To THE EDITOR OF THE ELECTRICAL REVIEW: 





It was stated in transportation cir- 
cular sent out last week that extra cars 
would be attached to the 8.30 A. M. train 
of the New York Central & Hudson 
River Railroad on Sunday and Monday. 
This is an error, as the 8.30 train (Em- 
pire State Express) does not run on Sun- 
day, neither will extra cars be attached 
to this train on Monday; but necessary 
extra cars will be attached to all other 
trains. 

C. O. BAKER, JR., 
Master of Transportation. 
New York, May 13. 





Sewing Machine Motors. 

The accompanying illustrations show 
the sewing machine motor and attach- 
ments manufactured by the General Elec- 
tric Company for use on domestic and fac- 
tory sewing machines. The motor in size 
and construction is similar to the com- 
pany’s fan motors, but in place of the 
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that the trouble will not be found there, 
but that: 


The whole question really simmers down 
to a discussion of the best method of oper- 
ating a double or triple trolley system upon 
which high voltage is employed. Upon the 
solution of this problem probably rests the 
future of alternating-current electric rail- 
way practice; and upon the development of 
a proper alternating-current system of rail- 


SEwinc MacuHINE MoToR AND ATTACHMENTS. 


ordinary pedestal base it is provided with 
a casting carrying a clamping foot for 
attachment to the table of the sewing 
machine. It can be attached to any ordi- 
nary standard sewing machines except 
those having drop heads. The belt ten- 
sion is controlled by pressure on a pedal, 
as the illustration well shows. Release 
of the pressure acts to set a brake on the 
flywheel of the sewing machine, stop- 
ping it instantly. Adjustment of the 
belt tension by means of pressure on the 
treadle determines the speed of the ma- 
chine. The motors are made for both 
direct and alternating currents of the 


usual voltage and frequencies. 
_—coa> 


A British Appreciation. 
(From London Lightning.] 

It is significant to remark the ap- 
pearance in the ELectrricaL Review of a 
leading article in which it is complained 
that although in America polyphase cur- 
rent has been used for transmission with 
great success where long lines have to be 
worked from a single generating station, 
hitherto practically no effort has been 
made to-operate polyphase motors directly 
upon moving cars, notwithstanding the 
simplicity and cheapness of the equip- 
ment that would immediately result from 
After balancing the merits 
and defects of the polyphase motor for 
traction work, the conclusion is reached 


their use. 
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A New Gas Engine Igniter. 


One of the most difficult amon the 
smaller problems which have confronted 
electrical engineers for some time »ast is 
that of the design of a proper spark ig- 
niter for gas engines. Such apparaius is 
exposed to violent variations of teipera- 
ture, running up to a bright red hea’. and 
also to the explosion pressure in the gas 
engine cylinder, which may be as mu: as 
500 pounds per square inch. 

The accompanying illustration ex! 
a new type of igniter of the jump-:»ark 
pattern, recently introduced by Wi!) ‘iam 
Roche, New York, which is claim! to 
possess important advantages for 
work. The body of the apparatus is 
of porcelain, the inner or cylinder 
being notched so as to leave two 
Upon each of these is mounted a con: 
ing cap carrying a platinum spark | 
and connected by a wire fitted on ai 


ibits 








SEWING MACHINE WITH MoToR ATTACHED. 


way propulsion rests the still greater ques- 
tion of the electrical equipment of existing 
main line steam railways. 

Mere considerations of space have made 
it necessary to omit everything relating 
to the technical details, most of which 
would be merely repetition of arguments 
already familiar to our readers, but there 
can be little doubt that in this particular 
instance America has been better served 
by her technical journals than by her 
manufacturers and men of business, and 
that the latter can not do better than fol- 
low the advice to turn their immediate 
attention to the working out of a system 
of polyphase traction. 





New Gas ENGINE IGNITER. 


wardly tapering socket to a binding-post 
at the outer end of the porcelain body. 
The conductors from the spark points «i- 
verge in their passage through the porce- 
lain so there is no tendency for sparks ‘o 
be formed in the wrong place. The insu- 
lating partition of porcelain, well show: 
in the illustration, prevents sparks pass! 
between the binding-posts. The notch 
the inner portion of the porcelain mak: 
the surface between the spark points 
long that it is not likely to be short-ci: 
cuited by deposits of carbon upon it. 
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Duplex Compound Engines. 

In a design of duplex compound en- 
gine brought out by the American En- 
gine Company, of Bound Brook, N. J., 
extraordinary compactness has been at- 
taincd by the use of a device of great 
simplicity. Referring to the illustration, 
it will be seen that the high-pressure and 
low-pressure cylinders are superposed, the 
two working a common crosshead, and 
the “cor plan being the same as that of a 
engine of considerably less power. 


simpic 

The valve is a skeleton frame of uniform 
thickness, arranged to move freely be- 
tween its seat, containing the ports, and a 
coy. resting on parallel spacing pieces. 
It | balanced against steam pressure and 
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sist only the exhaust pressure. From in- 
dicator diagrams taken it is stated by the 
company that at various stages of load, 
ranging from 38 to 85 horse-power, the 
work of the engine is almost exactly di- 
vided between the two pistons, the dia- 
grams having been taken from an engine 
of about 80 horse-power. These engines 
are manufactured in sizes of from 60 to 
500 horse-power, and are made especially 
with reference to their connection di- 
rectly to dynamo machines. 
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The Trackless Trolley. 


A private trolley line was recently erect- 
ed in Boston for the demonstration of a 














DuPLEX COMPOUND ENGINE. 


is said to show no appreciable wear on its 
face. ‘The valve gear of the engine con- 
tains the same number of parts as the 
‘lve gear of a simple engine, while of 
ourse the economy and efficiency attained 
y the use of compounding are very con- 
iderable. Steam enters through the 
hrottle valve located on the side of the 
‘ch-pressure cylinder, and passes under- 
ath the cylinders in a jacket passage to 
‘centre of the valve. From this cham- 
‘er it is distributed to the ports of the 
igh-pressure cylinder, whence it is ex- 
, anded to a receiver chamber in the valve 
over, thence going to the low-pressure 
cylinder, and finally to the exhaust. By this 
arrangement the smallest chamber of the 
alve is really the steam chest and the only 
urface coming into contact with high-tem- 
erature steam at boiler pressure. Thelarge 
hambers of the valve and cover are in 
contact only with the low-temperature ex- 
haust steam. Another interesting feature 
of this arrangement is that the steam 
chest joints and valve packing have to re- 


new system of street transportation. It is 
called the “trackless trolley system,” and 
permits a car or omnibus running on an 
ordinary roadway to receive its current 
from an overhead trolley without endan- 
gering the engagement between the trol- 
ley-wheels and trolley wires. 

Attempts have been made in this direc- 
tion before. The very first form of trolley 
attempted in this country, as shown in a 
patent issued nearly 20 years ago, seemed 
to have this idea. It comprised a small 
four-wheeled truck running upon a pair 
of trolley wires and delivering a current 
through a connecting cable to a motor-driv- 
en hack. It, however, proved impractic- 
able; the truck requiring to be quite heavy 
to insure its remaining on the wires and 
thereby badly straining the latter. Fur- 
ther, it could not be switched easily from 
one line to another, nor could it be ap- 
plied to or removed from the wires with- 
out a ladder. As one trolley wire can not 
be kept from sagging more than its neigh- 
bor, the liability of the truck’s jumping 
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the wires and injuring people and proper- 
ty below was considerable. 

In the new system, however, the danger 
of “jumping the trolley” is said to be prac- 
tically eliminated; and even if it does 
jump, no damage can result. The trolley 
can be switched from line to line, and 
can be removed from and applied to the 
wires with hardly a moment’s delay. 
Moreover, it permits a car or omnibus to 
traverse any part of a 30-foot roadway, 
to thread its way in and out between other 
vehicles, and generally to be as free within 
the specified limits as any horse-driven 
omnibus. 

In construction, this new trolley differs 
from that in common use in employing a 
pair of horizontal trolley-wheels, pressed 
one away from the other against the 
inner faces of two trolley wires, and con- 
nected by a suitable trolley pole to the 
car top. By having the wheels thus hori- 
zontal instead of vertical, as in the present 
under-running trolley, the trolley pole can 
reach a considerable distance sideways and 
remain in contact with the wires equally 
well. As demonstrated, the available 
reach to either side of the wires is about 
eight feet, which is further increased by 
having the trolley standard freely movable 
across the car top, thereby giving a total 
of from 25 to 30 feet as the width of a 
road any portion of which can be traversed 
by the car wheels without endangering the 








TRACKLESS TROLLEY OMNIBUS. 


contact between the trolley-wheels and 
wires. 

It is evident that a car or omnibus which 
is free to run without tracks is possessed 
of striking advantages for street trans- 
portation purposes. Mr. A. B. Upham, 
Tremont Building, Boston, is engaged in 
the introduction of this novel system of 
transportation in this country. 

-: 








The principal uses of aluminum are: 
First, for electrical conductors ; second, as 
a deoxidizing agent in steel manufacture ; 
third, for making bottle caps and boxes; 
fourth, for advertising “novelties” and 
toilet articles. 
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AN INTERLOCKING ELECTRICALLY OP- 
ERATED DRAWSBRIDGE GATE. 


BY H. G. TYRRELL. 


The frequency with which serious acci- 
dents occur at open drawbridges has 
prompted the writer to’ design an electro- 
mechanically operated gate which he be- 
lieves to furnish an absolute safeguard 
against disasters of this sort in all but 
extraordinary cases. The essential idea 
of this design is that the bridge and the 
gate can not be open at the same time. 


hs 
| 
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which lock the gates in any position. 
These worms turn in oil baths, as shown. 
The worm shaft is connected by a system 
of reducing gears with the motor. In 
this system of gears is included a half-gear, 
which insures a movement of 90 degrees 
only to the gates, and at the same time 
gives the operator a few seconds leeway 
in shutting off his power from the gate 
motor. Power is supplied by a General 
Electric three-horse-power enclosed motor, 
shown in the lower right-hand corner of 
the drawing, and t!.is receives its current 
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still before reaching open water. As a 
further precaution a derailing switch may 
be placed, say, 100 feet from the draw span, 
so a car breaking through the gate would 
be thrown from the track and stopped, 
rather than pitch over the end of the 
bridge. ‘This switch may be operated by 
the gate motor through a series of wheels 
or levers. 

At all times of both day and night the 
roadway should be well lighted and the 
gates themselves painted white so that they 
may be more easily seen. Danger lights 
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DIAGRAMS OF ELECTRICALLY OPERATED DRAWBRIDGE GATE. 


The first cost of. these gates is, of course, 
high in comparison with the first cost of 
the ordinary style of hand-operated 
wooden gates, but they dispense entirely 
with the services of a gateman, and for 
this reason will prove more economical in 
the long run. 

The accompanying drawings show a pair 
of gates applied to a bridge with approach 
spans at either end, and having a 26-foot 
roadway and no sidewalks. The design 
can, however, be modified to suit any width 
of bridge, either with or without sidewalks. 
As will be seen the gates are keyed to 
vertical shafts, which are shown turning 
in boxes fastened to the web posts of the 
fixed span. At the foot of these shafts 
are toothed segments worked by worms, 


from wires on the draw span, through 
contact-plates. When the gates are closed 
and the draw span is swung open, the 
electric connection is broken and the gates 
can not be moved. Hence, the gates are 
controlled entirely by the operator on the 
draw span. The service of one man only 
is required on the bridge at any one time. 

A bridge equipped with these gates can 
be opened and closed very quickly, since 
no time is lost in walking to and from 
the gates, as in the case of wooden gates 
operated by hand. The gates are always 
locked in every position, either open or 
closed. As an extra precaution they may 
be placed say 100 feet from the draw span. 
Then, should a car or train break through 
them, it would certainly come to a stand- 


should be located on the gates, showing 

white when open and red when closed. |i 

is desirable to have these located sutfi- 

ciently high above the floor that they ma} 

be plainly seen above a crowd. 

—_-  ——— 

Electrical Draughtsmen at the Navy 
Yard, New York. 

Probably few people outside those whos: 
attention has been directly called to the 
matter are aware that electrical draughts- 
men are extensively employed in the 
United States Navy Yard, Brooklyn, 
N. Y., and that such employés are retained 
by the government for similar duty in 
navy yards throughout the country. Ex- 
aminations were recently held to fill eight 
vacancies for draughtsmen in the New 
York yard. Other examinations are to 
follow, 
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Williams-Abbott Electric Company, 
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of Cleveland, Ohio, has recently installed 
in its factory for manufacturing telephones 
approximately $30,000 worth of new ma- 


chinery. 

The Milwaukee Electric Company expects 
to have its new factory ready for occupancy 
in °0 to 90 days, and with new facilities 


this company’s output of dynamos and mo- 
tors will be largely increased. 

Further consolidation in electrical manu- 
facturing is under consideration. The in- 
cancescent lamp manufacturers, particularly 
the northern Ohio houses, are said to be 
forming one large company. Headquarters 


wil! probably be in Cleveland. 
The new electric traction plans for St. 


Petersburg and Moscow, Russia, include a 
project for an interurban system nearly 400 
miles in length, which will be built at an ex- 


penditure of about $70,000,000. Two roads 
in St. Petersburg will connect with the long- 
distance road. 


Although there is considerable depression 
in the metal export trade of Great Britain 
it is stated that the foreign market for 
English copper for March was not affected 
in the slightest, the shipment of unwrought 
copper amounting to 34,397 hundredweight 
as compared with 25,078 hundredweight in 
March of 1900. 


Minister Allen writes from Seoul, Korea, 
that the American firm of Collbran & Bost- 
wick has received the contracts for a high- 
way 18 miles long, to cost 285,000 yen ($141,- 
930), and for the extension along this road 
of the present electric street railway, to 
cost 720,000 yen ($358,560), in connection 
with an electric lighting plant for the city 
of Seoul. 


Mr. A. A. Thresher mentions to a repre- 
sentative of the ELEcTRICAL Review that the 
architects’ plans have been approved for the 
new factory for the Thresher Electric Com- 
pany and that it is expected to have the 
building completed, equipped with modern 
machinery and in operation for the manu- 
naga of dynamos and motors before snow 

Advices from Bombay, India, state that 
he British Pioneer Electric Light and Power 
‘ompany, of India, Limited, has granted a 
oncession to W. G. Bingham, of Bombay, 
tor the electric lighting of that city and the 
electrical equipment of the existing 60 miles 
' horse tramways within the city limits. 
“ombay financiers have undertaken the pro- 
motion of the systems, guaranteeing about 
512,000,000 for the two projects. 

Mr. Arthur Gray, barrister at law, and 
M ' F. C. Remington, Bombay Tramway 
‘Company, are negotiating with the Lahore, 
India, municipal committee for a concession 
of the monopoly of the supply of electric 
light and power within the municipal lim- 
its, for 30 years, on the general lines of the 
( Their proposals also 
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Caleutta concession. 
nelude an electric tramway line between 
‘he city and the railway station, with a pos- 
ible extension to Mian Mir. The municipal 
‘ommittee has agreed to enter into negotia- 
‘ions, provided that the local government 
concurs and that satisfactory guaranties 
and an agreement on the general lines of the 
Calcutta license be entered into. 

, Mr. F. Z. Maguire, of the firm of Maguire 
& Baucus, London, representatives of a num- 


ber of prominent American concerns in 
Europe, recently stated that one of the mis- 
takes that his countrymen were making, in 
connection with the exploitation of Euro- 
pean business, was the publication in the 
newspapers of orders’ received, thereby 
causing unnecessary objections and jealous- 
ies to arise. A large order for telephone 
supplies taken by an American concern 
was given as a case in point. Considerable 
information was given to the newspapers, 
and it was intimated that English manu- 
facturers could not turn out the goods. As 
this-is a government order it is very unlikely 
that it will facilitate business in the future, 
as the information was cabled to London 
immediately. 


There is a possible opportunity for our 
manufacturers of electrical machinery to 
secure the contract for the proposed 
electric plant in Lahore, the capital of 
the Punjab. Besides Lahore, which has a 
population of about 200,000, the following 
large cities of India have no electric plants. 
Madras, 260,000; Delhi, 115,000; Lucknow, 
150,000; Allahabad, 100,000; Agra, 200,000; 
Cawnpore, 120,000; and Benares, 225,000. 
Madras, it is true, has one for tramways, 
but not for lighting. Electric lighting, 
though only introduced into Calcutta last 
year, is coming into general use. A con- 
tract has also been let for changing the 
tramways from horse to electric power. 
Bombay, with a population of 750,000, has 
no electric light plant, and the tramways are 
operated by horse-power. It would seem 
that these cities were worthy of the atten- 
tion of our manufacturers. 


The Stromberg-Carlson Telephone Manu- 
facturing Company, 70-72 West Jackson 
Boulevard, Chicago, IIl., recently received 
the contract for installing 6,000 telephones 
for the city of Detroit, Mich., the price 
being stated as $203,000. The switchboard 
will have an initial capacity for 6,000 separ- 
ate lines and will cost $125,000; the installa- 
tion to be made on February 1, 1902. The 
People’s Telephone Company, which awarded 
the contract, purchased a site and erected 
an exchange building which it figures is 
within 200 feet of the telephone centre of 
the city, and placed its order with the 
Stromberg-Carlson company for 6,000 tele- 
phones for present use, the switchboard to 
have a capacity for 14,400 subscribers’ 
lines, of the multiple lamp line, single cen- 
tral-energy type, with complete power bat- 
tery and ringing equipment in duplicate. 
The Stromberg-Carlson system is in use at 
the present time in Rochester, N. Y., St. 
Paul and Minneapolis, Minn., Boston, Mass., 
Youngstown and Akron, Ohio, Camden, N. J., 
Waco and San Antonio, Tex., and many 
other important cities. 


It has been announced that the capital 
stock of the Union Lead and Oil Company, 
which was recently incorporated in New 
Jersey, at $15,000,000, is to be increased to 
$50,000,000, and that the syndicate behind the 
company will arrange a combination of all 
the Missouri lead properties. The Whitney- 
Ryan group of capitalists is reported to be 
the moving spirit in these operations. More 
than 20 per cent of the pig lead produced in 
the United States comes from the Missouri 
lead fields. Being a pure lead product, un- 
accompanied by alloy, it is especially valua- 
ble for electrical purposes. It was in fur- 
thering the interests of the Electric Storage 
Battery Company that the Whitney-Ryan 
Svndicate began the purchase of lead mines, 
which have finally led to the plans for a 
consolidation of all the Missouri lead-min- 
ing interests. New processes of extracting 
the lead from the ores and converting the 
product into white lead are also announced. 
The new extracting process is accomplished 
by electricity. It was developed by the 


Electric Storage Battery Company. It is 
said that 500,000,000 tons of metallic lead 
have been laid bare by the engineers who 
have been sent into the Missouri lead fields 
within the last year. 


The Western Electric Company formally 
opened its new branch in Philadelphia last 
week. During all of the day and evening 
Thursday the building was thrown open for 
the inspection of visitors and in the even- 
ing was brilliantly illuminated. Quite a 
number of persons from New York and else- 
where were present at the opening. The 
building is a newly constructed one, with a 
very large ground store or wareroom and 
six floors running the whole width of the 
block. The offices and counting rooms are 
on the top floor, the intermediate floors be- 
ing used for stock and in which complete 
lines of all the Western Electric Company’s 
apparatus and supplies, and that for which 
it is agent, will be carried. The accounts 
which have heretofore been carried by the 
New York and Chicago houses for Pennsyl- 
vania and the southern section of the coun- 
try will be transferred to this establishment, 
thus enabling greater facility in shipments 
and vastly improved service for its patrons 
in this section. The location of the estab- 
lishment is on Market street near Ninth. 
The general management of this branch 
will be assumed by Mr. Samuel A. Chase. 
The establishment ranks as one of the 
finest and largest electrical houses in the 
United States. 


Mr. William B. Rankine, vice-president of 
the Niagara Falls Power Company, has con- 
firmed the report that the company will be- 
gin at once to develop power on the Canadian 
side of the river, under the charter of the 
Canadian Niagara Power Company, which 
it controls. The plans call for a first devel- 
opment of 35,000 electric horse-power. The 
contract for the shaft has been let to A. C. 
Douglas, of Niagara Falls, who will begin 
work at once. Of the new power, 10,000 
horse-power is to be transmitted to Toronto, 
while a large block will be held as a reserve 
for use in connection with the development 
on the New York side of the river. The 
site of the development is in Victoria Park, 
but all of the developed energy will be used 
outside of the park grounds. An inlet canal 
will be built from the head of Cedar Island to 
the site of the power-house, where a wheel 
pit having a capacity of 100,000 horse-power 
will be built. A trail-race tunnel will carry 
the water from the turbines to the river be- 
low the Horseshoe Falls. The head of water 
will be about the same as on this side and 
the details of the present Niagara develop- 
ment will be adhered to. By the agreement 
between the Commissioners of victoria Park 
and the Canadian Niagara Power Company, 
the company has until July 1, 1903, to 
have 10,000 developed horse-power ready for 
use, supply and transmission and also to 
have water connections made for 25,000 
horse-power. The company has until July 
1, 1904, to clean up and ornament the sur- 
faces of the park which may be disturbed 
by their work. If the cleaning up and grad- 
ing are not completed at the time specified 
then the company is to pay $10,000 dam- 
ages and $500 per week during the period it 
remains incomplete. The Commissioners 
on their part agree not to compete in the 
development of power, but should they grant 
privileges to other parties who shall fail to 
keep their agreement and the Commission- 
ers be forced to take over the plant, then the 
agreement wili not prevent them from oper- 
ating such works. The power company 
agrees not to amalgamate with any other 
company heretofore or hereafter incorpor- 
ated under the laws of the Dominion without 
the consent of the Lieutenant Governor in 
council. 
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An electric lighting plant to cost about 
$40,000 is soon to be erected in Windber, Pa. 


An electric lighting system is proposed for 
Alma, Kan., by Mr. J. H. McMahan, who 
also owns the local telephone company. 


About $6,000 will be spent by the city of 
Prescott, Ont., for enlarging and extend- 
ing the facilities of its electric lighting 
plant. 

The Alden, Iowa, Electric Light and Heat- 
ing Company is to erect a plant in that city 
soon to cost $6,000. Mr. G. LeMoine is the 
manager. 





It has been decided by the common coun- 
cil of Montpelier, Ohio, to issue $6,000 in 
bonds for extending the electric light plant 
and waterworks. 


It is reported that the Eureka, Cal., Light- 
ing Company is to erect a plant in that city 
for both urban and outside lighting. Mr. 
L. Fawcitt is the chief engineer. 


E. B. Ellicott, city electrician of Chicago, 
recently inspected the old plant at Colum- 
bus, Ohio, and estimated the total cost of a 
new system at $100,275 for a 1,000-light 
plant. 


Springfield, Mo., recently granted an elec- 
tric lighting franchise for five years to a 
private corporation, which is to furnish the 
city with 15 or more arc lights at $70 per 
light per year, based upon the moonlight 
schedule. 

Plans are being prepared for a new plant 
for the Cambridge, Mass., Electric Light 
Company, which is estimated to cost about 
$200,000. Mr. D. A. Badger is the chief 
engineer. 


Construction work is well under way on 
the new electric lighting plant for Knights- 
town, Ind., which will be completed, unless 
some unforeseen delay occurs, about June 1. 
The plant is to be operated in connection 
with the present waterworks system. 


The plant of the Hoosick Falls, Mass., 
Electric Light Company was sold recently 
and a new board of officers was elected. The 
old company’s capital stock was $75,000 and 
it has bonds out to the same amount. To 
whom the plant was sold has not been stated. 


Construction work on the electric lighting 
plant of the Portsmouth, N. H., Gas, Electric 
Light and Power Company has been begun 
and the plant when completed, at a cost of 
about $500,000, will be one of the finest in 
all New England.. 


A new electric lighting company has been 
organized in Jamestown, N. D., with a cap- 
ital of $35,000, by L. B. Hanna, of Fargo. 
It will be known as the Citizens’ Electric 
Light Company and will do business in 
Jamestown and vicinity. 

On June 1, 1901, the city authorities of 
Dyersburg, Tenn., will receive propositions 
on a 20-year franchise for an electric light 
and water plant. Certified checks must ac- 
company each proposition. Full details may 
be had of Mayor W. A. Fowlkes, Jr. 

An electric lighting plant is soon to be 
established in Oxnard, Cal., and it is be- 
lieved that current will be turned on within 
about two months. Heretofore the town, 
which is a large sugar refining centre, has 
been partly lighted with power from Ven- 
tura. 

The bids solicited by the common council 
of Manton, Mich., for the construction of a 
municipal electric lighting plant in that 
city, were recently opened and one was ac- 
cepted at $2,769. The plant will be begun 
at once and is expected to be in operation 
before the fall. . 


All of the street railway, electric and gas 
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light plants in Lynchburg, Va., have re- 
cently been absorbed by the Lynchburg 
Traction and Light Company. This com- 
pany has asked the city council for a 40- 
year franchise, which it is thought will be 
given in spite of opposition. 


A good-sized electric lighting installation 
will be equipped and operated during the 
coming summer at Ottawa Beach, on Black 
Lake, Mich. The plant will not only supply 
light for the new hotel but also for the 
entire residential section of the resort, which 
is a popular summer residence settlement. 


A charter has been issued in Delaware to 
the American Light Company, with a capi- 
tal of $5,000,000, to manufacture, buy, sell 
or lease all machines necessary for the gen- 
eration or employment of gas or electricity 
for lighting purposes. The directors include 
J. E. Byram, M. C. Reed and A. D. Phillips. 


A new electric light plant is to be built 
in Bristol, Va., to furnish the additional 
lighting facilities recently asked for by the 
city, which desired to issue $25,000 in bonds 
for the erection of a municipal plant. The 
plant now to be built will supply the require- 
ments and render the municipal plant un- 
necessary. 


The recently incorporated Essex Electric 
Company of New Jersey is expected to 
compete with the United Electric Company, 
of Newark, N. J., in the furnishing of light, 
heat and power to that city and vicinity. 
The capital stock is $700,000, and the direc- 
tors are W. C. Clark, J. B. Woolsey, Henry 
Dickson and others. 


The Kansas City, Mo., Electric Light Com- 
pany and the Metropolitan Street Railway 
Company, of the same city, have awarded 
contracts for machinery for the new plant 
they are jointly to establish at a cost of 
$1,500,000 on the banks of the Blue River. 
Five generators will be installed, three be- 
ing of 5,000 and two of 4,500 horse-power 
each. 


A franchise was recently granted in 
Bakersfield, Cal., to the Sunset Electric Light 
and Power Company, to supply cities and 
towns with light, heat and power for 50 
years, from Bakersfield to the Sunset mining 
district and the adjacent towns and cities 
as far distant as Kern. Joseph McGuire is 
the president and Stephen T. Rau, secretary 
of the company. 


A new dam is soon to be built in the 
Hudson River about 10 miles north of Troy, 
N. Y., by the Waterford, N. Y., Light, Heat and 
Power Company, which will generate power 
for street lighting in Waterford and for elec- 
tric railroads in the vicinity. Mr. J. A; 
Powers, the president of the new company, 
is said also to be identified with a number of 
trolley projects in the state. 


A power transmission line is being con- 
structed between the villages of Lyons and 
Clyde, N. Y., by the Wayne Electric Com- 
pany, which last fall was granted a five-year 
contract for lighting the streets of Clyde. 
The company owns the electric lighting 
plant in Lyons and instead of building a 
plant in Clyde will transmit power from the 
former town and distribute it in the latter. 


A new company has been formed in Lock- 
port, N. Y., to be known as the Lockport & 
Newlane Power and Water Supply Company, 
and has secured contracts for the lighting 
of the lake front at Olcott and the hotels, 
park and adjacent streets. Work on the 
plant is already well under way and it is 
expected that the system will be in operation 
in six weeks. One thousand incandescent 
lights will be used at first. 


The Atlanta, Ga., Railway and Power Com- 
pany has filed its acceptance of an electric 
lighting franchise and expects that future 
sittings of the council will put it on the 
same basis as its competitors in the electric 
light and power business. The franchise 
will run for 21 years, the company filing a 
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bond for $40,000 as a guarantee of the gue. 
cessful filling of the contract; another bond 
for $25,000, protects the city from camageg 
from accidents resulting from the operation 
of the plant. 


A consolidation of all the electric lighting 
and power companies in the Borough of 
Queens, New York city, has resulted in the 
abandonment of the power-houses at Jamaica 
and Flushing by the New York & Queens 
County Electric Light and Power Cvinpany, 
the corporation which has absorbed 211 the 
older concerns. Substations will be sub- 
stituted for the abandoned power-h:ouses, 
this step being taken to economize the op- 
erating expenses. All the current used will 
be generated at the large power-house in 
Astoria. 


Mr. John Martin, president of the Bay 
Counties Power Company of California, is 
reported to have completed all arrang>ments 
for the erection of a lighting plant eliher in 
Grass Valley or Nevada City, at a «ost of 
$40,000. Mr. Martin recently took posession 
of the electric lighting system of these two 
cities and will continue to use the power of 
his company, but will conduct the service 
as an independent business. The same gen- 
tleman has also purchased the lighting sys- 
tems of Marysville, Chico and Woo:land, 
and is now carrying on negotiations ‘0 ob- 
tain those in Petaluma, Santa Rosa an San 
Rafael. 


General Schaff, of the Gas and Electric 
Light Commission, of Boston, Mass., recently 
announced at the state house that he ad- 
vocated the determining by the board once 
every three or five years of the price at 
which electricity and gas for lighting should 
be sold. He also advocated a sliding scale 
so that if companies lowered the price of 
their product they should be permitied to 
increase their dividends or vice versa. Gen- 
eral Schaff also desires legislation to the 
effect that when such corporations secure 
additional capital they be compelled to take 
at least one-third or one-fourth of the 
amount of the increase in low-priced <cben- 
ture bonds, as is required of English gas 
companies. 


Messrs. Ferguson and Lewis, of Roc!ister, 
N. Y., recently sold the old Whitney \1!! on 
Brown’s Race to the Rochester Gas and 
Electric Company for about $18,000. This 
building is the last mill on the streai and 
will be converted into an hydraulically oper- 
ated power-house and electric light s‘ation, 
the sale including the transfer of three full 
water rights on the race. It is generally 
understood in Rochester that the e!cctric 
company owns all the water rights «: the 
lower falls of the Genesee and tv e«nty- 
seyen-thirty-seconds of all rights at the mid- 
dle falls. Plans have been perfected |» the 
company for the development of 10,000 h >rse- 
power on the east side of the lower fall; and 
it will install additional generating appara- 
tus of great capacity in its other sta:'ons. 


It is believed by the senators of Pen:syl- 
vania that it would cost less for the siate 
to light and heat its capitol buildings by its 
own plant than it now costs for service by 
private contract. Experience has shown 
that the cost of a state-owned plant wou!:! be 
from two to three times what similar service 
would cost when rendered by an established 
corporation. The requirements of such a 
plant would include 3,512 16-candle-pewer 
incandescents, 198 enclosed are lights, 23 
2,000-candle-power series arc lights in the 
capitol grounds, 175 16-candle-power incan- 
descents and two 2,000-candle-power arc 
lights in the arsenal, 11 motors, of from cne 
to 50 horse-power each, and 82 ventila‘ing 
fans. It is said that it has cost the state 
of New York $46,950 a year to light «nd 
heat the capitol building at Albany, (01s 
sum not including any estimate for depre 
ciation which, it is said, would bring the 
cost to over $50,000, while the initial expense 
for the plant was $171,995.40 with additional 
equipment recommended. 
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ine Brie telephone system made a net 
gain of 961 subscribers in April, bringing 
the total gain since January 1 to 4,981. 
Total connected April 30, 46,580; waiting 
connection, 3,666. 


‘ulted States Minister Smith, writing 
Monrovia, Liberia, reports that tele- 
nio.ie communication has been established 
between Monrovia and White Plains, a set- 
tlement 25 miles up the St. Pauls River. 
Tuis is the longest line in the country. 


JO 


‘ians are being made by the Missouri 
River Telephone Company, of Platt, S. D., 
to extend its lines from that town to 
Chamberlain, making it a main line, from 
which branch it can be run across the river 
an? to other points as soon as the business 
justified the additional extension. The 
( vany already has a line from Platt to 
Bonesteel and one to Greenwood. 


essrs. S&. P. Light and W. D. Barnard, 
directors of the United Telephone and Tele- 
groph Company, of Philadelphia, recently 
purchased the Altoona Phenix company, and 
will connect the local system with their 
receut branches in Montgomery, Lebanon, 
Deiaware, Chester, Union, Lancaster, Mon- 
tour, Northumberland, Lycoming and Co- 
lumbia counties. 

branch office will be opened by the 
Southern New England Telephone Company 
in \West Haven, Ct., about June 1, to facili- 
taic the business of the company in that 
section. Under the new method it will be 
possible to have more single wires instead 
of the party wires now in use, and it is be- 
licved by the officers of the company that 
the innovation will increase the business. 


it is announced that the Everett-Moore 
Syndicate is to finance the New Jackson, 
Mich., Telephone Company. Jackson will 
be connected with Detroit, and from Detroit 
lines will run out to Pontiac, Corunna, Fen- 
ton, Saginaw, Grand Rapids, Wayne and a 
number of other towns and cities in the 
vicinity. Connection will also be estab- 
lished with the long-distance lines of the 
United States Telephone Company. 


“he Jackson County, Ohio, Home Tele- 
phone Company was recently organized in 
Jackson, and has begun arrangements for 
connection with the United States Tele- 
phone Company for long-distance business. 
‘he new organization holds franchises in 
Jackson, Coalton and Wellston, and rights 
cf way throughout the country. E As 
svernberger is the president, M. D. Jones, 
secretary, and T. J. Morgan, treasurer. J. 
VY. Dusenbury is the manager. 


Before the Spanish régime was upset there 
were telegraph offices in every town on the 
island of Porto Rico while to-day very few 
cities can count upon one. In Yauco, which 
s one of the largest sugar districts, there is 
20 communication by wire at all, excepting 
with Ponce, and this is because the line in 
juestion was established by the French com- 
pany which operates the railroad. Even 
this line is said to be out of order. 


The Keystone System Telephone and Tele- 
sraph Company, of Philadelphia, Pa., was 
recently incorporated with a capital of 
$2,000,000. Its officers are: President, C. E. 
Wilson; secretary and treasurer, W. W. 
Wharton. Directors: W. H. Clark, C. E. 
Wilson, Edward Foerderer, George Kesler, 
and Norman Gray. The company states that 
it is progressing rapidly with the work of 
construction on its new exchanges, and 
has a rapid progress in securing con- 
tracts. 


The United States Navy Department has 
been giving careful attention to wireless 
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telegraphy, endeavoring to ascertain how 
far it may be practically adapted to the 
naval service. Secretary Long has appoint- 
ed a special board of officers to make a 
thorough inquiry on the subject. It is ex- 
pected by the authorities of the Navy De- 
partment that the conclusions reached by 
these officers will determine positively to 
what extent the system may be utilized in 
the navy. 

Extensive improvements and extensions 
are being planned for the various subsidiary 
companies of the Federal Telephone Com- 
pany, of Cleveland, Ohio, and $3,000,000 of 
the bonds of the Cuyahoga Telephone Com- 
pany, which is the local system, are to be 
sold and the proceeds used for the comple- 
tion of the plant and extensions of the long- 
distance and toll-lines throughout the states. 
New exchanges and systems will be placed 
in Canton and towns in the vicinity. 

At a recent meeting of the Central New 
York Telephone and Telegraph Company, 
held in Utica, N. Y., the stockholders de- 
cided to increase the capital stock to pro- 
vide money for the reconstruction of the 
different exchanges. About $75,000 will be 
spent on improving the Syracuse plant. 
Many additions will be made to the system 
in that city and the subway will be extended 
to the city line, all the open lines being 
taken down and cables substituted for them. 
Most of the overhead cables will also be put 
underground. It is thought that the im- 
provements will not be finished until late 
in the summer or possibly in the fall. 

An Erie telephone stockholder in a recent 
interview said: “I admire the pluck of Pres- 
ident Glidden in his courageous fight for 
the subsidiary companies. The stock was 
raided from 100 to 48; Mr. Glidden suc- 
ceeded in causing a recovery to 67; then it 
was again depressed to 46, when he discov- 
ered a short interest and made them cover 
at 68. Recently it was crowded down to 57, 
but by prompt action Mr. Glidden got a rally 
to 6014, when the decidedly favorable Stone 
& Webster report was made public, confirm- 
ing everything that the old management 
had ever said regarding the property. Now, 
with a favorable report that is certain from 
the experts, Erie will recover more than it 
has lost.” 

The linemen employed by the New England 
Telephone and Telegraph Company in the 
western district and by the United Electric 
Light Company struck on May 13 for higher 
wages and shorter hours. The western dis- 
trict includes all the territory between Spen- 
cer, Bellows Falls and the New York and Con- 
necticut state line. About 85 men are 
employed. The men demand $3.50 for an eight- 
hour day for foremen and $3 for linemen, 
time and a half for overtime work and ask 
that union men have preference in all cases. 
When non-union men are employed the com- 
pany is to guarantee that they will join the 
union within two weeks of the date of their 
going to work. This agreement the com- 
panies have refused to sign. 

New Yorkers have evidently taken to 
using the telephone in great numbers during 
the last few years, as the telephones in the 
city have increased sixfold since 1893. From 
May, 1898, to May, 1901, the increase has 
been nearly 36,000 stations, the gain for each 
year largely exceeding that of the previous 
year. New York has now by far the largest 
telephone system in the world, Berlin com- 
ing second and London third. The rapid 
increase in the use of the telephone 
in New York, while no doubt due in part to 
the prosperous times of the last few years, 
is largely to be accounted for by improve- 
ments in the service and in the scheme of 
rates and by the active policy of the tele- 
phone company in pushing for business and 
in adapting its arrangements to the wants of 
its customers. Incidentally it may be noted 
that during the last three years, while car- 
rying out the immense amount of new work 
entailed by the great increase of customers, 
the telephone company has entirely rebuilt 
its exchanges on the improved central bat- 
tery system. 
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A service of automobile omnibuses was 
recently inaugurated in London, England, 
between Streatham and Clapham Junction, 
by the Southwestern Motor Company, Lim- 
ited. The distance, five miles, is traversed 
in about 25 minutes. 


At a recent stockholders’ meeting of the 
New York Electric Vehicle and Transporta- 
tion Company, the retiring directors were 
reelected witn the exception of Mr. Robert 
McAllister Lloyd, who was replaced by 
George Herbert Condict. 

Four members of the Massachusetts Auto- 
mobile Club have already agreed to tour 
from Boston to the Pan-American Exposi- 
tion at Buffalo, N. Y., in July. Arrange- 
ments have been made for a storage barn 
just outside the city where their machines 
can be stabled, and it is believed that sev- 
eral other members of the club will probably 
participate in the trip. 

At a recent meeting of the International 
Power Vehicle Company, of Stamford, Ct., 
the following officers were elected: President 
and treasurer, W. P. Hatch; vice-president, 
H. C. Underwood; second vice-president, J. 
H. Jarman; secretary, C. W. Hatch. The 
officers constitute the board of directors, 
and besides them is C. C. Isbel. The com- 
pany recently located in Stamford, its char- 
ter having been obtained under West Vir- 
ginia law. It has authority to issue $5,000,- 
000 in bonds. 


The executive committee of the National 
Association of Automobile Manufacturers, 
of New York city, recently adopted the fol- 
lowing resolution: 

WHEREAS, It has been brought to our at- 
tention by both the press and members of 
the association that the Automobile Club of 
America is contemplating giving an endur- 
ance contest of automobiles from New York 
to Buffalo next Fall. 

Resolved, That the National Association 
of Automobile Manufacturers believe that 
the basis for judging said contest should be 
average speed in miles per hour; that each 
vehicle should be required to maintain a 
certain average speed per hour for each 
morning’s run and the same average speed 
per hour for each afternoon’s run. In other 
words, a vehicle must maintain a certain av- 
erage speed from control to control. 

Judges shall be placed at each control and 
the records of each vehicle taken. Each 
vehicle that maintains the average speed re- 
quired by the club for each control to control 
for the entire distance shall be considered 
to have made a perfect run, and will be en- 
titled to a certificate of first award of honor 
from the Automobile Club of America. 
Every vehicle that maintains an average 
speed that may be fixed for the second class 
shall be entitled to a certificate, stating that 
they were in the second class and per- 
formed the trip at an average speed of so 
many miles per hour. 

Every vehicle that maintains an average 
speed that may be fixed for the third class, 
shall be entitled to a certificate of third 
class, stating that they maintained a certain 
average speed per hour. 

Classes—We recommend that the vehicles 
be divided by weight into four classes: A, 
B, C and D. Class A, vehicles of four 
wheels, under 1,000 pounds; class B, vehicles 
of four wheels, from 1,000 to 2,000 pounds; 
class C, vehicles of four wheels, weighing 
2,000 pounds and over; class D, motor bi- 
cycles, motor tricycles, and motor quadri- 
cycles. In counting the average speeds 
above required, each vehicle can stop as 
many times as desired between controls for 
any purpose whatever. No manufacturer or 
individual to be allowed to enter more than 
three vehicles in each class. 
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The Northern Construction Company, of 
Fort Worth, Tex., was recently authorized 
by the State Senate to extend its electric 
street railway line from Fort Worth to Dallas. 





Arrangements have been made by Mr. R. 
E. Field, of Cincinnati, Ohio, for financing 
the Indianapolis & Martinsville, Ind., Trac- 
tion Company. Mr. Field has $600,000 at 
his disposal, and will begin work imme- 
diately, as the route has been surveyed. 


The delays in obtaining material for the 
construction of the Two Rivers-Manitowoc, 
Wis., Electric Railway have so held back 
operations that it will probably be Septem- 
ber 1 before the line is in successful opera- 
tion. 


The Rochester & Southern Traction Com- 
pany, of New York, has been incorporated 
and will build a line from Rochester to 
Hornellsville, 78 miles, at a cost of $20,000 
a mile, touching more than a dozen towns 
on the way. A branch will be run from 
Conesus Lake to Avon. 


Important improvements are to be inaugu- 
rated in its plant by the Fox River Valley 
Electric Railway and Power Company, at 
Green Bay, Wis. Considerable new appara- 
tus and a new generator will be installed. 
A new motor equipment has also been or- 
dered. 


The Grand Rapids, Holland & Lake Michi- 
gan Rapid Railway Company has formally 
assimilated the Holland & Lake Michigan 
and the Saugautuck, Souglad & Lake Shore 
railways companies. The officers of the 
controlling road are John Winter, president; 
B. S. Hanchett, Jr., vice-president; O. A. Lau, 
secretary, and Frank C. Andrews, treasurer. 


The Aurora, Yorkville & Morris, IIl., Rail- 
way, including Riverview Park, has been 
sold by the former owners, Senator Evans, 
of Aurora; V. S. Watkins and Senator Case, 
of Chicago, to the Cleveland syndicate which 
owns the Elgin City, Carpentersville and the 
Aurora & Geneva Electric Valley railways. 
The consideration is said to have been 
$225,000. 


A franchise has been granted by the com- 
missioners of Tuscarawas County, Ohio, for 
an electric railway line between New Phila- 
delphia and Beach City, Stark County. The 
road as contemplated is practically an ex- 
tension of the Canton & Akron line and was 
first planned when the former company was 
incorporated. Messrs. C. A. Kolp, W. H. 
Hoover and L. E. Myers are interested. 


An electric railway is to be built between 
Cumberland, Md., and Lonaconing by the 
Pennsylvania State Construction Company. 
The distance is 22 miles and proposals have 
been received already by the company for 
the entire equipment. Seventy-pound T- 
rails will be used on the line except through 
towns, where 90-pound girder rails will be 
laid. 


It has been determined by the officials of 
the Grand Rapids, Grand Haven & Muske- 
gon Electric Railway Company to build to 
Grand Haven instead of to Fruitport, and 
thence to Muskegon. The difficulties which 
stood in the way of the present plant have 
been adjusted, and the road will enter Grand 
Haven over a new bridge which will soon be 
built. 


It is stated that the Johnson Syndicate has 
acquired the Trenton, N. J., Morrisville & 
Yardley Valley line which will form an 
important link in the proposed system be- 
tween New York and Philadelphia. The 
road which has just been purchased skirts 
the Delaware River on the Pennsylvania 
side for three miles and controls the ap- 
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proaches to one of the bridges over it. The 


consideration is stated as $100,000. 


Plans for an electric road to run from 
Augusta to Aiken, Ga., are being pushed by 
Mr. James U. Jackson, of the former city, 
and the North Augusta companies will be 
merged with the new ones. Bonds to the 
amount of $1,000,000 will be issued and the 
company will have $500,000 of preferred and 
$1,000,000 of common stock. Outside capital 
is said to be heavily interested, and the work 
of surveying the proposed line has already 
been begun. 


The recently incorporated Detroit & To- 
ledo, Ohio, Shore Line Railway Company will 
push construction work on its electric line 
between those cities, expecting to have it 
completed and in operation on the western 
division before snow falls. A large force 
of men is already at work on the construc- 
tion of the road and 15 miles of the system 
at the Detroit end are in operation at the 
present time, while at the Toledo end there 
are 20 miles of graded road which are ready 
for the rails. It is said that the cost of the 
road will be $1,500,000, which is being fi- 
nanced by the Everett-Moore syndicate. 





Educational 
News # #& 


A BENEFICIARY ASSOCIATION, having 
a membership of 500, recently has been 
formed by the principals, instructors, cor- 
respondents and others of the International 
Correspondence Schools of Scranton, Pa., in 
the office of that institution. The object of 
that association is to pay both death and 
sick benefits. The schools are also sending 
out their Official Messenger, which states, in 
detail,’the reasons for the existence and suc- 
cess of the International Correspondence 
Schools’ text-books and system of mail in- 
struction in engineering and kindred fields. 


UNIVERSITY OF CALIFORNIA—Owing 
to the increased appropriation made by the 
Legislature, the University of California 
has been enabled to enlarge a number of 
departments. The chair of mechanical en- 
gineering is to be divided, the present occu- 
pant of that chair, Professor Hesse, becom- 
ing professor of hydraulics, while the former 
associate, Professor Cory, returns to the de- 
partment (after a year’s absence in indus- 
trial work) as professor of electrical engi- 
neering. The following new instructors were 
also authorized by the regents: Two in- 
structors in chemistry, an instructor in civil 
engineering, an instructor in steam engi- 
neering, an instructor in philosophy, an 
assistant in mechanics and two assistants in 
physics. The estimates for next year 
amount to about $550,000, of which $344,000 
are for salaries and $60,000 are for perma- 


nent improvements. 
Notes al | 


LIABILITY UNDER EMPLOYMENT 
CONTRACTS—The destruction by fire of the 
business house and stock of goods of a firm 
which is subsequently dissolved and retires 
from business is held, in Madden vs. Jacobs 
(La.) 50 L. R. A. 827, not sufficient to ter- 
minate the employment of a clerk under 
contract for a year, or to relieve the mem- 
bers of the firm from liability to pay his 
salary for the rest of the term. 


TRACKS IN STREETS—The duty of a 
railway company under a contract with a 
city to keep its tracks in a suitable and safe 
condition for those who pass over the streets 
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is held, in Kansas City vs. Orr (Kan.) 50 L 
R. A. 783, not to relieve the city from its 
duty to the public to keep its streets in | 
reasonably safe condition, nor to relieve it 
from liability for the consequences of its 
negligence in that respect. . 


PERPETUAL CONTRACT VOID—A con. 
tract by a city with a railway company to 
maintain for all future time a bridge cop. 
structed to restore a public thoroughfare 
used by the railroad company to its former 
condition of usefulness is held, in State 
ex rel. St. Paul vs. Minnesota Transfer R, 
Company (Minn.) 50 L. R. A. 656, to be 
ultra vires, contrary to public policy, anq 
void. 


CHANGE OF MOTIVE POWER—Tte pro- 
pulsion of street cars by cable power under 
a charter which gives the right to operate 
them only by animal power is held, in Chi- 
cago General R. Company vs. Chicago City R. 
Company (Ill.) 50 L.R.A.734, not to be a 
ground of liability on the part of the com- 
pany, in the absence of its negligence, for 
collision with cars of another company, since 
the abuse of the franchise is a matter which 
concerns the public only. 


CIVIL LIABILITY OF STREET RaAIL- 
WAY COMPANIES—A general city ordi- 
nance requiring motormen and conductors 
of street cars to keep a vigilant watch for 
all persons on foot, and stop the car on the 
first appearance of danger, is held, in Hol- 
werson vs. St. Louis & S. R. Company ( Mo.) 
50 L. R. A. 850, not to affect the civil liabil- 
ity of the street railway company to persons 
injured by failure to comply with the ordi- 
nance, where this was not made a part of the 
railway franchise and the company had 
never agreed io be bound by it. 


CONCERNING VALIDITY OF FRAN- 
CHISES—The franchise recently granted by 
the city of Denver, Colo., to the Lacombe 
Electric Lighting Company has been de- 
clared by a local justice to be void, as it is 
contended that under the charter the city 
has not the authority to enter into a con- 
tract for which no appropriation has been 
made to cover all the indebtedness implied 
therein. The decision makes inoperative 
the contract between the Lacombe company 
and the city until the suit is finally deter- 
mined in the Court of Appeals. 


SANCTITY OF CORPORATION REC- 
ORDS—Mr. W. H. Holmes, president of 
the Metropolitan Street Railway Company, 
of Kansas City, Mo., and president of the 
American Street Railway Association, has 
been declared in contempt of the Jackson 
County, Mo., Criminal Court for refusing to 
produce his company’s books in an investi- 
gation by the Grand Jury of charges of 
bribery brought against a member of the 
Board of Aldermen. The books were re- 
fused on the ground that a corporation could 
not be compelled to produce evidence that 
might incriminate it. President Holmes 
was sentenced to 10 days in jail, although 
his sentence is merely technical, as he was 
not confined but simply entered upon the 
books of the jail. 


DEGREE OF CARE NECESSARY TO 
AVOID COLLISION — Rose _ Regensburg, 
while a passenger on a car of the Nassau 
Electric Railroad, was injured in a col- 
lision between the car and a runaway horse 
and wagon. The accident happened in 
Brooklyn. In an action by the injured 
woman to recover damages she contended 
that the motorman was negligent in failing 
to see or hear the runaway before starting 
his car, but the jury found for the defend- 
ant, and judgment thereon has been affirmed 
by the Second Appellate Division, the Court 
holding that the Trial Justice properly 
charged that the motorman was obliged to 
use a very high degree of care not to put 
the car in a situation in which it would be 
exposed to a collision with the runaway 
horse, but need not charge that the motor- 
man was bound to use the very highest de- 
gree of care. 
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Electrical 
Securities 


THE WEEK ending May 11 was one of the 
most remarkable ever known in financial 
and stock circles. The stock market in this 
country and abroad was buoyant the first 
part of the week and on Thursday was seized 
with 2 panic which caused a noticeable break 
in prices. This had its effect on American 
securities in London. Increases in prices 
which had been rolling up for several weeks 
on the New York exchange were wiped out 
in one hour in the forenoon of May 9. Yet 
the week closed without a single failure on 
the New York Stock Exchange and the prices 
became buoyant again. The panic was 
caused by an evident attempt to corner the 
stock of the Northern Pacific Railroad. 
Then there were some threatening conditions 
in the money market. The courageous ac- 
tion of a number of the larger banks in 
New York city offering to loan $20,000,000 at 
6 per cent, notwithstanding the rate at one 
time went up to 60 per cent, caused an im- 
mediate rally of prices. This panic, it may 
be said, was limited wholly to the stock 
market and is not likely to be reflected in 
the country’s trade which was never more 
prosperous or more active. Numerous loss- 
es in the aggregate were incurred by a 
number of speculators throughout the coun- 
try. The exchange in New York city was 
closed on Saturday. 


ELECTRICAL SECURITIES FOR WEEK ENDING 





May 11. 
New York Stock Exchange: 
Highest. Lowest. Closing. 

Biklyn R. T...0.02. cece 6814 7744 
Cott: Cabs s socan couse 227 195 21834 
Gen, Blec....cccccscccce 229) 200 

Man. Bl..cccescccecsces 1 83 115 
Met. 86: Hit.. sccwsceses 171% 150 163 
Third Ave. R. R........ 125 117 11934 
Kings Coun y Electric. 195 185 185 


A special meeting of the Edison Electric 
Illuminating Company of New York will be 
held May 20 to act upon the agreement to 
consolidate that company with the New York 
Gas and Electric Light, Heat and Power 
Company, which latter company is controlled 
by the Consolidated Gas Company. 

The New York Electric Vehicle Transpor- 
tation Company has made an assessment at 
$10 per share and announces a new and im- 
proved type of storage battery. 


Boston Stock Exchange: 
Am. Tel, and Tel....... 


BRIG Celie cancavacwacnae 

New Eng. Tel.........- 140 140 140 
MAGS. Gs c ccc cceesss 32 30 32 
Westing. Mfg. pf...... 75 73 75 
Edison Elec.........++. 245 245 245 


American Telephone and Telegraph is 
Strong, closing the week at 174. This stock 
is expected to reach 200 and higher within 
the year. The annual report of the New 
England Telephone Company, on December 
31, 1900, shows a greater increase in ex- 
change station than recorded any previous 
year. The total number of subscribers, in- 
cluding the Southern Massachusetts Tele- 
phone Company, was 74,828, an increase of 
14,489. The expenditure for new construc- 
tion apparatus during the year amounted to 
$1,565,127, The gross expenditures were 
$4,518,396, with expenses of $3,621,644, leav- 
ing a net of $896,752. Dividends of $838,635 
were paid, leaving a surplus of $58,117. 

The Massachusetts electric companies re- 
cently voted to expend $1,646,00u in new 
equipment, rebuilding and other betterments. 

_Rumors of telephone and telegraph com- 
bination taking in the two telegraph com- 
panies and all the telephone companies are 
again heard. 

The Edison Electric Illuminating Com- 
pany of Boston has declared a quarterly 
dividend of two and one-half per cent, pay- 
able May 1 to stockholders of record at the 
close of business April 23. 

The Westinghouse Electric and Manufact- 
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uring Company has declared its regularly 
quarterly dividend of one and one-half per 
cent, payable May 15. Books close May 2. 
The New England Telephone and Tele- 
graph Company has declared a regular quar- 
terly dividend of $1.50, payable May 15 to 
stockholders of record April 25. 


Philadelphia Stock Exchange: 





Closing. 
WG OR ON a ons daccassnsandadaudsaes eaes 9 
INE: 5 560. os ciccccvecvesasacecess 6144 
I adecdcncecccedavancuscnduceues 3134 
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NGS Me Gece es gucacaddscacducn wean 00 
pa er rererrrererr rrr ere 60 


At the annual meeting, May 6, of the 
United Gas Improvement Company, which 
owns a number of electric lighting com- 
panies as well as gas companies, the report 
of President Thomas Dolan showed net re- 
ceipts for the year ending December 31, 
1900, of $3,386,771, or 15 per cent on $22,- 
500,000 worth of stock. The former board 
was reelected, as was President Dolan. 

The Electric Company of America and the 
American Railways Company have practi- 
cally agreed upon a merger. The basis, if 
approved, will be 55 for American Railways, 
and 111% for the Electric company. 


Chicago Stock Exchange: 


Closing 
WEP cence danctatas¢asdaceesctacdveseuaeeas 14 
Wi ST ca ccctaneasacscccdadasesccasanenaad 56 
Metropolitan El] pf....... < eadehdewntudcdadsad 86 


Net earnings of the Chicago Edison Com- 
pany for the fiscal year ended March 31 were 
$623,165, or 10.38 per cent on the $6,000,000 
of capital stock. The gain over the pre- 
ceding year amounted to $76,018. Interest 
charges were $279,791 and dividends $477,- 
688, leaving a balance of $145,479. June 10 
the stockholuers will vote to increase capital 
to $10,000,000. 

President-elect, John I. Sabin, of the Chi- 
cago and Central Union Telephone compan- 
ies, has assumed the management of those 
companies. 

D. H. Louderbach says that the consoli- 
dation of the Chicago elevated roads may be 
expected soon. The present capitalization 
of the five companies consists of $28,120,000 
in bonds and $51,823,800 in stock. 





Literary 





The May Century contains among other 
matter of great interest a sketch of the life of 
President Emile Loubet, of France, by M. le 
Baron Pierre de Coubertin, illustrated by 
André Castaigne. J. W. Alexander’s draw- 
ing of M. Loubet is the frontispiece of the 
magazine. 

“The Warners—An American Story of 
To-day,” by Mrs. Gertrude Potter Daniels, 
daughter-in-law of Mr. George H. Daniels, 
has just been published by the Jamieson- 
Higgins Company, of Chicago. It is a 
strong story of the struggle between capital 
and labor, and has met with a very large 
sale. 


McClure’s Magazine for May contains a. 


powerful chapter from the experiences of 
Captain Alfred Dreyfus on Devil’s Island. 
The book from which this remarkable doc- 
ument is taken, containing the story of 
Dreyfus’s five years of suffering and im- 
prisonment, is to be published by Phillips, 
McClure & Company this month. 

“The Octopus” has gone into its tenth 
thousand, and Brentanos have put it on their 
list of the six best selling books—and. this 
before the book has been published three 
weeks. Considerable was expected of Frank 
Norris’s new novel, and, apparently, its 
readers are not disappointed. Seldom it is 
that a story with a great theme—like the 
battle of the wheatgrowers and the rail- 
roads in “The Octopus’—furnishes the es- 
sentials of a popular novel. But this new 
success has that rare combination. It is 
published by Doubleday, Page & Company, 
New York. 
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MR. ALEXANDER WINTON, the well- 
known automobilist, will leave Cleveland, 
Ohio, on May 20, for San Francisco, to pre- 
pare for his coming automobile trip across 
the country. 


Personal 
Mention 





MR. WALTER W. CLARK, assistant editor 
of the Engineering News, of New York city, 
has severed his connection with that paper 
and accepted a position with a local manu- 
facturer. 


MR. I. J. KUSEL, president of the Eureka 
Electric Company, of Chicago and Buffalo, 
paid a brief visit to New York last week in 
the course of a tour of inspection of the 
telephone situation in the eastern states. 


MR. H. H. SMITH, formerly associated 
with Messrs. Blackall and Baldwin, will 
have charge of the New York offices of the 
Thresher Electric Company, of Dayton, 
Ohio, at No. 120 Liberty street. Mr. Smith 
is well and favorably known in the elec- 
trical field. 


MR. FREDERICK P. FISH has been 
elected a director of the New England Tele- 
phone and Telegraph Company to fill the 
vacancy caused by the death of Mr. John E. 
Hudson; also a director of the General 
Electric Company, to succeed Mr. Thomas 
A. Edison. 


MR. GUY H. PROCTOR, vice-president 
and manager of the New England Electric 
Manufacturing Company, Boston, Mass., 
was in New York last week in connection 
with the formation of this new company. 
This company, as has been announced in 
these columns, is the successor of the Anchor 
Electric Company. 


PROFESSOR M. I. PUPIN, of Columbia 
University, lectured in Carnegie Lyceum, 
New York city, recently, to the scientific 
department of Columbia University. Dr. 
Pupin’s subject was “Electrical Wave Trans- 
mission,” and the lecture was illustrated by 
numerous experiments with particular refer- 
ence to submarine long-distance telephony. 


MR. CHARLEs M. JARVIS, one of the 
vice-presidents of the American Bridge Com- 
pany, has resigned as head of the operating 
department of that company. Mr. Jarvis’s 
action follows the order of the United States 
Steel Corporation for the concentration of 
all operating departments of its constitu- 
ent plants at Pittsburgh. Mr. Jarvis does 
not care to leave his New England residence. 


MR. ERNEST KILBURN SCOTT, M.I.E.E., 
A.M.I.C.E., has taken the position of engi- 
neer and manager for the United Kingdom, 
Colonies and Egypt, of the International 
Electric Company, of Liege, Belgium, his 
London offices being at Clun House, Surrey 
street, Strand, London, W. C. Besides the 
ordinary run of electric lighting work, Mr. 
Scott will give special attention to the appli- 
cation of continuous and polyphase motors 
to machine driving, mining work, long-dis- 
tance power transmission and electric trac- 
tion. The company which he represents is 
stated to be the, most important electrical 
concern in Belgium. It was founded in 1889 
by M. Henry Pieper; and its manager and 
technical director, M. G. J. Melms, was for- 
merly for some years connected with the 
General Electric Company, and afterwards 
as manager for Brown, Boveri & Company, 
of Baden, Switzerland, personally super- 
vised the construction and operation of the 
Frankfort municipal electric light station. 
Mr. Melms is now at the head ofthe man- 
agement of the International Electric Com- 


pany. 








Industrial 
Items al | 





THE ELECTRIC APPLIANCE COMPANY, 
Chicago, announces as its “Big Four,” Pack- 
ard lamps, Packard transformers, A. B. arc 
lamps, and Gutmann wattmeters. 


BAKER & COMPANY, Newark, N. J., 
manufacturers of platinum for all purposes 
have distributed a souvenir pocket note- 
book having celluloid covers. It contains 
some useful hints on the care of platinum 
and some valuable tables. 


THE CENTRAL ELECTRIC COMPANY, 
of Chicago, Ill., is distributing to the trade 
a price list of I. X. L. weather-proof wire, 
double galvanized telephone wire, annunci- 
ator, office and magnet wires and lamp cord. 
This company is also advertising extensively 
its well-known Okonite wires and National 
telephone cables. 

THE MOLONEY ELECTRIC COMPANY, 
St. Louis, Mo., manufacturer of the Moloney 
transformers, is issuing an interesting cata- 
logue, descriptive of transformers and trans- 
former service. The Moloney transformer 
operates under the closest regulation, and is 
noted for its efficiency. 


STANLEY ELECTRIC MANUFACTUR- 
ING COMPANY IN PHILADELPHIA—The 
Stanley Electric Manufacturing Company, of 
Pittsfield, Mass., has established a branch 
sales office at 26 South Fifteenth street, Phil- 
adelphia. Mr. James E. Cutler, late of the 
New York office, has been appointed district 
manager. 


THE PELTON WATER WHEEL COM- 
PANY, San Francisco and New York, has 
just brought out a handsome new cata- 
logue describing its system of water-wheels 
and containing much engineering informa- 
tion of value together with tables. ‘i'he cat- 
alogue is handsomely illustrated and will be 
sent on application. 


THE THRESHER ELECTRIC COMPANY. 
Dayton, Ohio, takes pride in calling atten- 
tion to a photograph of a 10-horse-power en- 
closed motor as it appeared covered with a 
debris resulting from a severe fire. This 
motor was subsequently set up and ran per- 
fectly without requiring any repairs or over- 
hauling—certainly a remarkable record. 


THE FORT WAYNE ELECTRIC WORKS, 
INC., Fort Wayne, Ind., is mailing its bulle- 
tin No. 2003 on Wood direct-current, shunt- 
feed, series arc lamps. The book is a neat 
32-page pamphlet, well illustrated with care- 
fully made cuts of the lamps and contains 
full descriptive matter. It will be mailed 
upon application to any one interested in the 
subject. 

THE OKONITE COMPANY, Limited, 253 
Broadway, New York, is placing some 
unique advertising, using a four-leaf clover 
with the well-known trade mark of this 
company forming the leaves. This should 
bring good luck to a company whose prod- 
uct is most widely and favorably known 
wherever insulated wires and cables are in 
demand. 

THE WESTERN ELECTRIC COMPANY, 
Chicago, is receiving a heavy demand for 
fan motors this season. It is claimed that 
its total sales thus far for 1901 have far 
exceeded those of any previous year. The 
demand from foreign trade is especially 
heavy, unusually large orders coming from 
India and, in fact, throughout the British 
possessions. 


THE BULLOCK-WAGNER SALES OR- 
GANIZATION has established a district of- 
fice at No 1624 Marquette Building, Chicago. 
It will be in charge of Mr. H. B. Foster, who 
has for about two years served the Wagner 
company as sales agent. He will have the 
assistance of Mr. E. W. Goldschmidt, for- 
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merly of the Western Electric Company, 
in covering this most important field. 


MR. W. R. BRIXEY, sole manufacturer of 
the Kerite wires and cables, recently re- 
ceived a large cable order from the govern- 
ment for the United States Signal Corps. 
The cable is 125 miles in length, submarine, 
and is to connect Juneau and Skagway, 
Alaska. It is a single conductor, carries 
nine-thirty-seconds inch of insulation, and is 
taped, juted and armored. No. 9 B. & S. steel 
wires are used in the armoring. 


THE AMERICAN ENGINE COMPANY, 
Bound Brook, N. J., announces that it is 
running its tactory night and day to fill 
orders, and in spite of its largely increased 
facilities over its oid plant it has orders run- 
ning well over into next year. Request 
for catalogues and other information should 
be directed to the New York manager, 
Mr. E. S. Boyer, at the company’s sales office, 
95 Liberty street. 


THE BOOKER CARBON AND BATTERY 
COMPANY, St. Louis, Mo., has issued a new 
and handsome catalogue of its carbon man- 
ufactures and batteries. The book is hand- 
somely illustrated with drawings of the 
Phenix, LeClanche, Progress Dry, Single 
Cylinder, Crow Foot, and Standard Fuller 
Bichromate batteries, besides numerous il- 
lustrations of carbon specialties and motor 
and generator brushes. The book is bound 
in red and stamped in silver and black. 


THE EMPIRE STATE EXPRESS, the 
world-famous train of the New York Central 
Railroad, has been chosen for the design of 
the two-cent stamp of the new Pan-American 
issue. The choice is an appropriate one, 
the train being the most famous in the 
world, and as the two-cent stamp is the one 
most used the fame of the best-known ex- 
press in the world will be still farther dis- 
seminated. The stamp is printed in crim- 
son and black and shows the express running 
at full speed. 


FIFTY MILES in an electric vehicle was 
the phenomenal run recently made with a 
set of United States storage cells. The bat- 
tery was installed in a light runabout in 
which a set of lead-lead cells has been used, 
and for which the makers claimed 20 miles 
on one charge over level asphalt roads. 
The fifty-mile run was made in the suburbs 
of Brooklyn, N. Y., over all kinds of 
roads, taking hills and rough places as 
they came, and yet at the end of the run 
the wagon climbed a 10 per cent grade with- 
out any difficulty. This showed that the 
batteries were not nearly exhausted. The 
United States company has also had a four- 
passenger wagon running around the streets 
of New York daily for the past three months, 
during which time the battery used therein 
has not had to be opened or repaired in any 
way. It is a peculiarity of these cells that 
they are stronger to-day than they were in the 
beginning. That the United States batteries 
have not been surpassed in durability, as 
well as efficiency and capacity, is claimed to 
be quite evident from these tests. The cell 
is not a lead-lead battery, but is of a new 
type, made entirely on new lines. For the 
past year, however, several tests on other 
lines of work, under the most practical condi- 
tions, have been made. Among other uses, 
the United States battery in a smaller com- 
pass, is doing successful service on fire- 
alarm telegraph, and has been declared by 
superintendents to be very economical and 
satisfactory. Not being a plate cell, and 
therefore outside of the general régime of 
storage battery construction, it has become 
particularly interesting to students in this 
line. Buckling, short-circuiting, creeping 
of salts over the edge of cell, current leak- 
age and excessive evaporation of electrolyte, 
defects peculiar to other storage batteries, 
are claimed to have been entirely overcome 
by the unique construction of the United 
States battery. The manufacturers are the 
United States Battery Company, Postal-Tele- 
graph Building, New York city. 
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New # # # 
Incorporations 





SCANDIA, KAN.—Scandia Telephone Com. 
pany. $2,000. 


DELAWARE CITY, DEL.—Delaware City 
Light and Water Company. $12,500. 


MACKINAC ISLAND, MICH.—Muvricipal 
— Light and Power Company. $100. 


DES MOINES, IOWA—Maxwell Telephone 
Company. $5,000. Incorporators: %.. R. 
Shepherd and others. 


READING, PA.—neading, Fleetwood & 
Kutztown Railroad Company. $130,000. 
President, James W. Shepp. 


TOLEDO, OHIO—The Toledo Heating and 
Lighting Company has increased its capital 
stock from $125,000 to $600,000. 


WAUKEGAN, ILL.—Porter Battery “om- 
pany. $300,000. Incorporators: Biewett 
Lee, M. J. Spiegel and Samuel Adams. 


MONTREAL, QUEBEC—Laval Electric 
Power Company. $100,000. Incorporaiors: 
H. W. Garth, L. J. Tarte, J. O. A. La Forest. 


WARRENTON, VA.—Warrenton Electric 
Company. $15,000. Incorporators: G. E. 
Stone, F. D. Gaskins, D. P. Wood and others. 


JOHNSTOWN, N. Y.—Glen Telephone 
Company. $100,000. Directors: ©. B. 
Knox, L. N. Littauer, E. C. Evans and others. 


HERBERTVILLE, QUEBEC—Herber'tville 
Electric Company. $6,000. Incorporaiors: 
A. Tremblay, E. Oueller and William La- 
rouche. 


LAKE CREEK, DELTA COUNTY, TEX.— 
Southern Telephone Company. $4,000. In- 
corporators: C. M. Reed, S. P. Buckler and 
J. A. Akard. 


PIERRE, S. D.—Universal Wireiess ‘ele- 
graph Company. $20,000,000. Incorpo- 
rators: James N. Huston, Thomas E. Bishop 
and L. C. Smith. 


ELBOW LAKE, MINN.—Elbow Lake 
Telephone Company. $10,000. Incorpora- 
tors: Henry Sampson, W. E. Landeene, #. J. 
Scofield and others. 


NEWARK, N. Y.—Newark Electric Rail- 
way Company. $50,000. Directors: C. A., 
D. E., C. F., A. C. Lux, Thomas Robinson, 
S. P. Nichols and others. 


HAMBURG, N. Y.—The Hamburg Railway 
Company has increased its capital stock 
from $50,000 to $200,000, and is asking per- 
mission to issue $200,000 in bonds. 


CAMDEN, N. J.—Regenerative Locomotion 
Company. To manufacture electric batter- 
ies. $100,000. Incorporators: G. P. Sher- 
man, George T. Eyanson, R. McFarland aud 
others. 


YORK, PA.—Susquehanna Electric Power 
Company. $12,000,000. Directors: John K. 
Cowen, president Baltimore & Ohio Railroad 
Company; Alexander Brown, John Henry 
Miller, George K. McGaw and John B. 
Ramsay. 


CLEVELAND, OHIO—Cleveland, Paines- 
ville & Ashtabula Railroad Company. $100, 
000, with privilege of increase. Incor- 
porators: H. B. McGraw, S. M. Hildreth, !’. 
D. Everett and others. 


TRENTON, N. J.—Leokos Company. 
$200,000. To supply electric and gas light, 
heat and power, and carry passengers and 
freight by land and water. Incorporators: 
A. G. Brown, E. B. Hawkins and E. T. 
Magoffin. 





